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ABSTRACT 

Empirical behavior principles were applied to the 
development of remedial teaching procedures and materials for 
retarded and emotionally disturbed students ages 5-8- Students were 
referred by schools as severe behavior problems or extreme learning 
disability cases; intelligence ranged from retarded to normal - 
Research, conducted in two laboratory classroomfs. Involved the 
individual- organism design in which each child served as his own 
control. Research on preparing programed Instructional materials 
resulted in indivlduaiized programs In beginning reading, arithmetic, 
writing, spelling, and language. Research on procedures included 
development of individual pupil assessment techniques, a structure 
for the class day, techniques for modifying social- amotlonal behavior 
in the classroom, procedures for training the teacher’s assistant and 
parents, and analysis of assoeiated theoretical and methodological 
problems- Conclusions were that handicapped children can make 
academic and personal-emotional-social progress in such special 
classes at the primary level; that teacher aides are nscessary to 
help with individualized instruction; that the teacher training 
curriculum needs to include behavioral technology; and that, with 
modifications, findings can be incorporated into public school 
special classes. <KW) 
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Abstract 



In this research, empirical behavior principles were applied to 
the development of procedures and materials for the retiedlal education 
of young retarded and emotionally disturbed school children. The 
specific objectives were to (1) work out a structure of the class day, 

(2) prepBre progranmied Instructional materiais (cognitive subjects), 

(3) delineate Individual pupil assessment procedures for the teacher, 

(4) #3^11cate the use of behavior modification techniques for social- 
emotional behavior In the classroom, (S) articulate gensral procedures 
for training the teacher’s assistant and parents, and C6) analyze 
associated theoretical and methodological problems. 

The research was conducted In two Laboratory classrooms for handi- 
eapped children. The children, ranging in age from five to eight, and 
in intelllgenea from retarded to normal, were referred by schools in 
Champaign and Urbana, Illinois, They were viewed as severe behavior 
problems or extreme learning disability cases neither of which the 
public school felt equipped to handle. The research method was the 
individual-organism design in which each child served as his own con- 
trol, The settings for the research were the classroom, play yard, 
and hone. Most of the individual studies extended over a period of 
months. 

The reseirch on producing materials resulted lii individualized 
programs In beginning i©t,dlng, arithmetic, writing, spelling, and 
language, each with detailed instructions for classroom personnel, 

Th® reading programp for obvious reasons, was given highest priority 
and Is consequently the best developed of all the piograms. All the 
programs were functional in helping the children to progress academic- 
ally but all of the sequences still require refinements and extensions 
before they can be used more generally. 

The research on procedui^s included the development of assessment 
techniques. These methods, designed primarily for the teacher, include 
evaluation of the child on admission to the class, his daily progress 
in all subjects, and his year-end status. 

The reaearch on procedures, furthermora, dealt with formulating a 
structure of the class day, modifying problem behavior In the clBSsroom, 
training th# teacher’s assistant, and training a parent to help her 
child vrlth his school work. Specific problems (e.g, , the withdrawal of 
contrived relnforcers) were studied by Informal and formal methods In 
the classroom and home, and findings were Incorporated in the tentative 
guidelines, aystematic revisions of the structure of the class day re- 
sulted in a format that was flexible and functional for individualizing 
instruction and for fostering Individual growth patterns, 

A nunAer of contributions to developmental theory and research 
methodology were prepared for publication. 
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Preface 




For manv years.- about 76 In fact, ©normoufl aniounts of time, energy, 
and money have been amended on problems associated with the early edu- 
cation of the retarded and emotionally disturbed child, Unfoartunately, 
the outcome of these efforts has been lass than gratifying. Itecent 
surveys have shown that special classes for the handicapped child have 
been no more effective than the regular elementary classes, Johnson 
(1962), diseusslrig the problem, stated pointedly that special classes 
have failed because special education teachers have devoted thamsalves 
to matters other than that which is their main mission - teaching aea-* 
domic skills. 

During the past three decades the general orientation of 
teacher preparation programs for the mentally handicapped 
has been (a) an e^hasls upon disability rather than 
ability, and (b) the necessity for establishing a "good" 
mental hygiene situation for the children where they can 
develop into emotionally healthy Individuals, Thus, the 
pressures for learning and achievement have bfejn largely 
removed so that the child has no need to progress (p, 68), 

Casual observati r»i; and diocussions with special aducatlon teachers 
bear out the contention that there is Indeed too little attention given 
to teaching tool subject », the justlfioatlon for this practice seeming 
to be based on a hiatus between taachlng and leamlng, and traditional 
and modern concepts of Intel llgenc© and retardation. 

Recently the art of teaching and the science of leaning have 
given rise to a technolo^ of teaching (Skinner, 1968), and intelli- 
gence and retardation have leen analysed as behavioral deficits result- 
ing from biological, physical, and social rastrlctlons In opportunities 
for development (Bijou, 1966), From this conflusnc# have come studies 
on educational procedures for the institutionalized, retarded child 
(©•g, , Bijou, Blrnbrauer, Kidder, & Tague, 1966), on treatment tech- 
niques for the emotionally disturbed youngster (e.g,. Wolf, Risley, & 
Mees, 1964), and on the remedial education of the retarded preschool 
child (Bijou, 1968a), llndlngs from those studies and others conducted 
in the same spirit have provided the underpinnings for the research re- 
ported her© on the behavior technolo^ for teaching the young handi- 
capped school child. 

This undertaking required the cooperative efforts of many people. 

We express our gratitude to the following i Project Directors, Jeffrey 
A, Grimm and Thomas E, Sajwaji Teacher Supervisors, Maiy Grace Meier 
and Susan P, Moore; Research Teachers, Linda S, Berner, Janet C, Gilmore, 
Alice C, Itershall, M, Jean Vanslckle, and Sandra L, Twardoszi Child- 
Care Workers 1 Sheriy Harlan and Terry McClelland | Graduate Assistants i 
Marlon Ault, Joseph A, Parsons, Ely Rayek Zaga, aod Harbara Wilcox | and 
the undergraduate and graduate students who have served as observers, 
tutors, teacher's assistants, and eo- Investigators, 
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We are particularly indebted to the secrQtary of the Child Behavior 
Laboratory, There are secretaries ai^ there la Mrs, Dorothy M, Whalen 
who coordinated the budget with the detailed, day«to^day operation of 
the project and managed the logistics Involved la typing and assembling 
the final draft of this report. 

The preparation of this report would have been an overwhelming task 
had it not been for the conscientious and dedicated staff of the Child 
Behavior Laboratory, We wish particularly to thank Jeffrey A, Orlmm 
for his Bupervlsion of the work of the staff, and the following for 
their substantial eontrlbutions i 
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1, Introduction 



This research is concerned v/lth fabricating a technology for 
teaching of young handicapped children. It rests upon and extends 
previous research on the application of behavior principles (Bijou & 
Baer, 1981 & 1965; SUlnner, 1953 & I960) to the remedial education of 
Institutionalized retarded children (e.g,, Bijou, Blrnbrauer, Kiddar, 

Is Tague, 1988), and to the preschool education of handicapped children 
(Bijou, 1960), These two studies were, in turn, inspired by the re- 
sults of a series of investigations applying behavior principles to 
the treatment of children diagnosed as retarded, emotionally disturbed, 
autistic, and minimally brain-damaged (e.g,, Wolf, Risiey, ge Mees, 

1964; Johnston, Sloan©, & Bijou, 1"S6), 

The aims of the present research relate to the essential components 
of a technology of teaching. Specifically, they are: 

1. To sti*ucture a class day that will augment learning and 
contribute to making the classroom culture a happy 
situation, 

2e To refine and extend Instructional materials (programs, books, 
workbooks, etc,), equipment, and procedures for learning 
reading, arithmetic, writing, spelling, and language (the 
cognitive behaviors) so that each child can always work at 
his level of competence and progress at his own rate under 
conditions of positive motivation, 

3, To establish procedures that will enable a teacher to eval- 
uate and monitor each pupil's progress. 

4, To tailor behavior modification procedures to the Special 
class so as to enhance social adjustment and learning skills 
(the social-emotional behaviors), 

5, To develop proceduras for the training of teacher assl''t- 
ants and parents. 

6, To analyze some of the theoretical, methodological, and 
technological problems associated with the application of 
behavior principles to special teaching. 
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2, Research Design and Strategy 

Data for the development of a technology of teaching young retarded 
and emotionally handicapped children are derived from precise observa- 
tions of the behavior of each child in the claasroora, playground, Irib- 
oratory, or home. This approach, often referred to as the individual- 
organism design (each child observed serves as his own control), is 
relatiyely new in gducatlonal and training research and promises to 
provide meaningful information about the conditions which facilitate 
or hamper a child's learning efforts. Because of the potential of 
this approach, part of the research was devoted to adapting, extending, 
refining the indlvldual-orfanlsm design to studies with young chil- 
drei .particularly in natural settings. 

From tha point of view of the methodology followed here, research 
on the behavioral technology for the remedial teaching of young mentally 
Uandlcapped school children should take place in the classroom and 
should be the cooperative effort of a special teacher and an expert In 
the application of behavior principles. The teacher should be knowledge- 
able in applied behavioral analysis (e.g,, she should understand the 
significance of positive consequences for establishing and maintaining 
academic and social behavior), the teaching situation should be in a 
special classroom similar to that In a community school, and the pupils, 
those who have been clearly Identified as mentally and emotionally 
handicapped. Under these circumstances, the research investigator can, 
and must, explore and evaluate evei^ condition that comprises the school 
environment; number of hours in the school day, the sequence of activ- 
ities in the dally program, the materials that make up the curriculum, 
the equipment used to facilitate leaming, and, by far the most ln®ort- 
ant, the behavior of the teacher in relation to the materials, the chil- 
dren, the parents, and the assistants. These requirements cannot yet 
be fulfilled in special classes in comraunlty schools or residential In- 
stitutions. 

Information on the preparation of materials and teaching procedures 
is derived from three sources; (1) data from systematic modiflcatloa 
of specific teaching practices and conditions, and changes in the be- 
havior of Individual children, (2) data from monitoring the progress of 
each child in the acadei^G tool subjects, and (3) data from formal de- 
scriptive and exparlmental field studies on Individual children. The 
data from one source often Influences the research In the others. For 
example, varying recess time during the TOrnlng may lead to a formal 
study on the effect of recess time on academic performance | or the re- 
sults of a formal study on the affects of contingency management on the 
learning of arithmetic may lead to changes In procedures in teaching 
arlthraetle In monitoring a child’s dally progress ; or the analysis 
of dally progress charts in reading may lead to a formal study on cor- 
recting errors , 



3, Doscrlptlon of the Children 



In the first and second years of this project (196G-70) , one of 
the two Xaboratory classes was mad© up of mentally handicapped cliildren 
of preschool age, the other of mentally hanriicappod children of kinder- 
garten and elementary school age. In the third year (1970-71), both 
classes were composed of mentally handicapped children of kindergarten 
and elementary school age. The change from younger to older age-groups 
was deliberate. The rosults of the first two years' work strongly in- 
dicated that our contribution to special education could be best achieved 
by applying behavior principles to the teaching of young children, al- 
though eligible to attend school, had been already identified as mentally 
liandlcapped or as being serious classroom pi'oblems ai^ thus either not 
being admitted or being expelled at the very beginning of their school 
careers. It became obvious that the research could then be oriented 
entirely toward developing procadures and materials that could be used 
in special classes. 

The results of the worlf; wi-h preschool children studied during the 
first years not only pointed out the advantages of concentrating research 
efforts on young school-age children but they also provided the leads 
for effective techniques in working with and training parents, and for 
developing teaching tecliniques for improving children's social behavior 
and preacademic slrilis. 

The children enrolled in both classes this past year (1970-71) v/ere 
those having the ijtost serious problem behaviors in the Urbana and 
Champaign school districts. Seven were from kindergarten classes, three 
were from first grades, one was from second grade, one was from fourth 
grade, one from the University Laboratory school, one from an educable 
retarded class, and one v/as not attending school. All were between 5 
and 8 years old, and were described as retarded, emotionally disturbed, 
or both. In terms of the Peabody Picture Vocabula^' Test, they ranged 
In mental age from 3 years 7 months to 7 years 10 iwnths with a mean of 
5 years 3 months, and In IQ from 59 to IOC with a mean of C2, On the 
Wide Range Achievement Test, their median score in reading was at the 
beginning of first grade (1,2), and their median score in arithmetic 
was at the end of kindergarten (Eg, 9), In terms of behavior, they 
constituted two groups i those v;ho were so disruptive that the school 
authorities had refused to keep them in school, and those who had been 
in school for six or more months atd had made no observable progress, 
according to the teacher and school psychologists. Here are some ex- 
amples I 

A six-year-old girl. She flatly says "No" to almost everything 
that is asked of her, and teases the teacher by doing what she has been 
forbidden to do when she Is sure the teacher is watching her. She does 
not interact with other children, but does play with some toys. She 
has echolallc speech. 
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A ilx-year-old boy. He talUs out of turn, runs around the room, 
kicks, hits, pushes, and interferes verbslly and physically with the 
activities of other children. This obtrusive behavior resulted In his 
having been transferred from one public school to another soon after 
the begiianing of the school year, and his expulsion from the second 
school after one week of attendance, whereupon he was referred to the 
Laboratory school. His academic skills are below beginning kindergarten 
achievement. 

An elght-year“Old girl. She is not a behavior probleiu but her 
academic achievement la at beginning first-grade level. Writing is 
her most advanced skill. In the regular public school, she was in 
the third grade, but obviously could not do the work. Her social be- 
havior, too, is below that expected of an eight-year-old, 

Ihese children appear to be representative of the severely behav- 
ior ally handicapped young children found in other co^arable communities 
in the U,S, 
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4. The Physical Facilities 



The two classrooras are saparatad by a large observational room be- 
tween them as shown In Figure 1, lach classroom Is 19 x 34 feet, and 



Insert Figure 4-1 about here 



each has three adjoining small rooms at one sldei a bathroom with 
chi Id- sized toilets and sinks , a wet room v;ith a sink for water play 
and other activities such aa painting, clay modeling, etc., and a quiet 
room with dolls, doll beds, and play-sized kitchen equipment. Both the 
v/et room and the quiet room are readily alterable so that they are suit- 
able for library activities or a preferred playroom. Each of the three 
rooms Is equipped with suspended microphones and each has large windows 
facing the main classroom, making activities in those rooms easily 
observable and audible from the main classroom and from the observation 
room directly opposite. The observation room, accommodating about six 
people, is elevated about three feet above the main classroom, its one- 
way mirrors projecting Into the classroom at a 30-degree angle, thus 
permitting an unobstructed view of all the areas. Directly below the 
one-way mirrors in the classroom are three small booths used 1^ the chil- 
dren for academic work. The classroom is equipped with reading materials, 
large building blocks, and table toys such as small blocks, beads, cray- 
ons, paper, selsaors, etc. 

One floor below the classrooms is a series of small rooms each 
eqiulpped with listening and recording devices and each having an adjoin- 
ing observation room with a one-way mirror. These rooms are used for 
the study of an individual child, and for student and teacher training, 
as well. 



Insert Figure 4-2 about here 



A large, fenced, outdoor play yard in which there is a variety of 
wheel toys and play equipment con^letes the physical facilities. 
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Figure I4.-2 



5. Guidelines for the Development of a Cvirriculum, 

Materials s and Teaching Practices 

This section gives a brief overview of the behavioral engineering 
principles that are used in this research to develop the curriculum, 
materials, and teaching practices# These guidelines are derived froni 
a behavior theory of human behavior and dex'elopment (Bijou, 196B; Bijou 
& Baer, 19S1 & 1965| and Shinner, 1963)* 

Iiearning and Teaching 

Teaching is defined as the arrangement of conditions to expedite 
learning (Skinner, 10S8), A ch? . 3 can learn with or without instruct- 
ion, but Instruction should help aim to learn faster and better, Svery 
teacher can teach, but some are far more effective than others. The 
effective teacher Is one who Intuitively or planfully knows how to set 
up situations conducive to learning, i#e,, knows how to break a task 
down and present the parts in ways a child can learn, how to encourage 
active, enthusiastic participation, how to strengthen new behaviors, 
and how to maintain and extend them* 

To define the effective teacher as one who can stimulate a child 
to learn in an enjoyable and productive manner is to attribute to her 
skills in (1) managing contingencies of 'telnforcement, *' (2) programming 
stimulus sequences (the curriculum and teaching practices), and (3) 
creating a positive atn»sphere for learning because all of these con- 
ditions are essential for learning. 

Managing (Contingencies of Relnf orceraent 

One aspect of &n effective educational onviionment Is the teacher’s 
ability to manage events that occur immediately after the proper edu- 
cational and social response Is made. In this category, we include (1) 
the proper procedures for evaluating the effectiveness of reinforcers 
in effect for each child, (2) the proper use of schedules of reinforce- 
ment to improve study behavior and motivation for school work, and (3) 
the dlffereutiai application of contingencies for stimulus control taslcs 
(reading, spelling, and arithmetic) and for shaping tasks (writing and 
drawing) * 

Evaluating the effectiveness of relnforcers for a child requires 
far more than an impression of what a child likes or what one thinks 
he should like* It requires extended observation of sequences of the 
child's Interactions with activities in order to determine which con- 
tingencies are functional in keeping him working on a task. It also 
requires continuous monitoring of bis school work, because the kinds 
of coudltioned relnforters used in the classroom often change In offect- 
iveness with changes in setting factors (e.g*, changes in the family 
situation) and with progress in learning* The teacher cannot assume that 
once she has identified a class of reinforcers that are functional for a 



child she has completed the task of ’'understanding the motlvacion” of 
that child. She must be vigilant In seeking new relnforcers that are 
at least equal to or even irore effective than those she Is using, if 
for no ocher reason than to avoid decreases in proficiency because of 
satiation with those stimuli, 

Hvaluatlng schedules of reinforcement in light of the target or 
desired terminal behavior calls for a knowledge of t».j kinds of behavior 
that are generated when the Intermittenyies of reinforcing contacts are 
changed. Schedules are varied to inc jse the effectiveneas of a child's 
study behavior. For example, a conti ious schedule of reinforcement may 
be changed to an increasing ratio schedule to build longer and longer 
chains of paying attention to Instructions, carr/ing out instructions, 
moving from task to task without dawdling, etc. Or a continuous sched- 
ule of reinforcement may be changed to an Increasing ratio schedule to 
encourage working Independently and productively, e.g,, gradually shift- 
ing from reinforcing every correct response on a page to reinforcing 
every full page of corract responses. These proceduras are elaborated 
in chapter 7 which describes the reading program. 

Schedules of reinforcement are also altered to revise old condi- 
tioned relnforcers or -o develop new ones (wants, interests, likes, 
needs, etc,). Reference here is to the so-called '’percentage reinforce- 
ment," By percentage reinforcement schedule, we mean the proportion 
of time in which the contrived relnforcer (mark, token) is given to- 
gether with a social reinforcer. This type of contingency is discussed 
in detail In chapter 7 on the reading program and chapter 11 on the 
use of behavior modification techniques in the classroom. 

We turn now to the third aspect of managing the contingencies of 
reinforcement which pertains to delivering relnforceis in ways that are 
appropriate to the behavior to be learned. We are referring here to 
the differential techniques used (1) to nradlfy the form of a response, 
such as in writing letters of the alphabet, and (2) to develop new 
knowledge, such as in reading words. Both types of learning require 
the child to give a constructed response (writing and saying) , How- 
ever, writing skills are best acquired when contingencies follow shap- 
ing procedures, while learning to read words is most rapidly strength- 
ened when contingencies follow stimulus control procedures. To improve 
a child's writing, the teacher should give contingencies for correct 
and Incorrect responses in ways that strengthen the entire form of the 
response. To enhance his ability to read words, she should manage con- 
sequences to increase the probability that the child will make the accepted 
verbal response when the word Is presented visually. We hasten to add 
that writing, and other manual skills as well, roquire stimulus 
control (e.g., paying attention to the details of the model to be copied) | 
and reading involves, in addition, shaping procedures (e,g,, learning 
to articulate words). 



Programming Stimulus Sequences 



Stimulus sequences prepared for teaching consist of formal and in- 
formal programs. Formal programs, generally developed for teaching 
academic or vocational subjects, are constructed according to certain 
rules for programming and often include a manual of instructions. A 
formal program contains the basic material for use by all the children 
in a group but there are provisions for modlflcationa which take into 
account IncUvldual differences in learning Idiosyncrases and learning 
rates. The formal programs in use in the Laboratory classrooms are de- 
scribed In Chapters 7 and G, Informal programs, on the other hand, may 
vary considerably in their application from child to child. They are 
often ’'carried in the teacher's head" and are used to build very specific 
and relatively small chains of behavior - such as hand-raising, hanging 
up a coat, attention to a task, etc. An Informal program starts at the 
point where the child Is currently functioning and uses a combination 
of cues and reinforcement of approximations to achieve the terminal be- 
havior, When a problem is not quickly ameliorated by an informal pro- 
gram, a more formal program Is developed. In actual practice, prograras 
fall into a continuum of formality, ranging from very Informal, spur- 
of-the-moment to carefully structured, strictly programmed material, 
ProcedurQS for using informal programs are described in Chapter 9, 

t 

? 

Positive Atmosphere for Learning 

Preparation of a positively conducive atmosphere In the classroom 
is just as essential as all other aspects of the teaching - learning 
situation, mainly because it enhances the child's responsiveness to 
school material and ’heightens the erfectiveness of the contingencies 
of reinforcement. 

There are three ways In which a positive atmosphere may be created. 
One is by making the physical structure of the classroom attractive ; 
another Is by making the class day functionally flexible (see Chapter 5) ; 
and the third Is by generating in the teacher an optimistic attitude 
about the potentialities of each of the children in her class. No one 
would deny that an optimistic attitude in a teacher, or any other being, 
for that matter, is preferable to a pessimistic attitude. But in a be- 
havioral approach to teaching, this requirement stems from one of the 
basic assumptions of the theory | namely, that the behavior of a child 
Is determined by the history of the child and the circumstances (which 
Include the teacher) at the time he is being observed. Hence, when a 
child is making reasonable progress In an academic or social program, 
the materia Is and the reinforcing contingencies in effect are assumed 
to be up to the mark for him. On the other hand, when he falters, 
the materials or the relnforcers, or both, are assumed to be Inadequate 
for him and the course of action Is clear; Analyse the problem, modify 
conditions, nmnltor the child's performance under the new conditions, 
and, if necessary, modify and revise again and again until the child 
shows progress. The cherished optimistic attitude, therefore, carries 
with it a willingness to view each problem behavior as a personal 
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challenge to modify the aduc^>tional envlronraent so that undesirable be- 
havior will give way to desirable behavior. Under these circumstances, 
improvement In the child's behavior, even the slightest, will be highly 
reinforcing to the teacher. 



6, Structure of the Class Day 

Over the past three years, the structural components (hours in 
the school day, duration of lessons, order of activities, etc.) of 
the school day have been varied to make the classroom culture a happy 
and productive learning environment for each child. Perhaps the out- 
standing feature of the structure of the day Is its fleKlbillty , a 
characteristic that evolved as a reault of tailoring the Instruction to 
the individual needs of the chi Id , Preedom to vary the dally schedule 
enables the teacher to make assignments according to each child *s afalll- 
tlas and to vary the components of the classroom as needed to enhance 
motivation (reinforcement contingencies). 

During 1970-71, the classes mat from 0il5 a.m, to 12i30 p.m, dally. 
As each child arrived, he v/as greeted by the teacher who served him 
breakfast and encouraged him to talk about his after- school and evening 
experiences during the previous day, or before coming to school that 
morning. Relaxed conversations of this sort not only Increase ct mrnuni- 
cation skills and strengthen relationships among members of the class 
but help to remove emotional predispositions (being angry or afraid) 
which Interfere with having a pleasant school day. 
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Each child* s assignment for each study period, prepared by the 
teacher and her assistant the afternoon before, is contained in a color- 
coded folder in his desk. With prompts from the teacher, the child re- 
fers to the master chart on the bulletin board for Instructions on which 
folder to use for each period. Not all the children will necessarily 
be working on the same subject at the same time, and those who are will 
undoubtedly be working at different levels of materials within any sub- 
ject, Nor will each child get the same amount or kind of help with an 
assignment. The teacher will help some, the assistant others, and some 
v/ill work alone, depending on the achlevemQnt level and the study skills 
they have acquired, A typical daily program is something like this: 

Study period 1, Writing - copying from typed cards, working 

in a small group under the teacher’s super- 
vision. 
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study period 2, Arithmetic - doing simple addition facts, 

also in a small teacher* supervised group. 

Language period - working on words and sentences in cc i- 

municatlon skills with whole claas par- 
ticipating. 

Study period 3, Reading - learning new words and reading 

for comprehension, working alone with a 
tutor. 

Study period 4, Writing - writing numbers and letters from 

dictation, and writing in a workbook. 
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The Reading Program 



Introductions A Behavior Analysis of Reading 

Reading is verbal behavior in response to written or printed syra- 
taols in reforenoe to objects, people, and situations,. The child's 
society determines (1) the form of the textual stimuli (letters, words, 
and paragraphs), (2) the combinations of sounds that will be reinforced 
when they are spoken In the presence of textual stimuli, and (3) the 
other responses (verbal or non-verbal) which are accepted by the com- 
munity as comprehending or understanding the material read <e*g, , 
answering written or oral questions, paraphrasing, summarizing, fol- 
lowing directions, or matching pictures or objects with written words 
or phrases (Observer, 1370| and Skinner, 1957), 

The ’'normal reader' learns to respond appropriately to the syrabolic 
equivalence of members of three classes of stimuli i textual stimuli, 
auditory stimuli, a^ referents to both, Por example, when a reader 
"reads" the textual stimulus "fish," he not only says "fish" (l.e., pro- 
duces an auditory stimulus that is symbolically equivalent to the writ- 
ten stimulus) but he is also able to identify a pictur© of a strictly 
acquatic, cold-blooded vertebrate with fins or he can define the word 
"fish" acceptably (i,e,, he identifies a referent of the previous audi- 
tory and textual stimuli). An individual who is able to respond cor- 
rectly In both of these contexts provides evidence that he can read the 
word "fish," He Indicates that the audltoxy stimulus and the referent 
correspond symbolically to the textual stimulus. 

Further explanation concerning the referents (stimuli) of textual 
and auditory stimuli may be helpful. Appropriate responses to these 
stimuli are the criteria for comprehension, so they will be referred 
to as the comprehension class. This can be broken up Into a number of 
subclasses such as pictures, objects, deraonstratlons , definitions, 
and following directions. Some of these may have textual or auditory 
forms. For exaim>ile, simple line drawings of people and objects are 
actually textual stimuli | definitions can be textual or auditory. How- 
ever, in reading there are two major distinctions between textual and 
auditory stimuli on the on# hand and their referents on the other, (1) 
While a given cextual stimulus has only one auditory equivalent and a 
given auditory atlmulus has only one textual equivalent, a given textual 
or auditory stimulus can have a large number of comprehension equivalents. 
For example, several definitions of a word are possible in addition to 
other comprehension subclasses, (2) A referent never has the same phys- 
ical topography (l.e., form) as its textual or auditory equivalents. 

For example, an acceptable referent of the textual and audltoi^ stimuli 
"fish" may be the textual or auditory stimulus "trout," But "trout" 
does not have the same topography as "fish," 

If a child is to engage in these complex behaviors, he must be 
capable of discriminating between members of the same stimulus class. 
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For eKanple» each of the pictures below has an audltox^ and a textual 
equivalent, it wg^ld iwt be possible to differentially apply one of 

Z> ^ ☆ 

1, A B C D 

those equivalents to '*C", If the child could not match 1 with '*C," 
Failure to match would Indicate that the child literally could not 
tell the difference between the pictures. The same reasoning holds 
for the textual stimuli below. It would i»t be possible to respond 

fish tree heart fish star 

1, A B C I) 

differentially to the "C" stimulus with tl - appropriate auditor 
equivalent If the child could not match that stimulus with 1, Thus 
the Initial task In teaching a child to read Is to be sure that be 
has the ability to dlscr^ ilnate similar stimuli within the textual, 
auditory, and comprehension classes. 

If the pictures can be considered representative of the co^re- 
henslon classes, then a table of matching- to-sample tasks can be con- 
structed In which a member of each class serves as a discriminative 
stimulus controlling responses to identical members of the same class, 
or to symbolic equivalents from the other classes, A series of such 
tasks is presented in Table 7-1, None of the tasks define reading since 



Insert Table 7-1 about here 



each one requlrcsS discriminated responses. In the first task, the child 
chooses on the basis of the stlmulUL picture or word in the left-hand 
column of the table, an Identical or ^ul valent stimulus from the four 
in the row at the right. It is unnecessary for him to Identify all the 
choices I he need recognise only the correct stimulus, Reading, how- 
ever, Involves the production (saying) of the correct stlimilus. It 
is the difference between multiple choice and essay exafid.natlons,'^forDH 
wc requiring selected responses and the latter constructed responses. 
Constructed versions of all of the tasks In Table 7-1 are possible. 

They represent some very li^ortant behaviors. The second task is often 
called object nami^i the fourth Is writing from dictation,* the fifth 
is verbal Imitation | the sixth Is listening tonqprehensloni the seventh 
Is writing from a model | the eighth Is oral reading | and the sdtnth Is 
reading coBvrohenslon, Only the last two tasks define reading behavior. 
Some of the others require motor skills (l.e,, writing and drawing) that 
are largely Irrelevant to reading. (These will be discussed in ^apter 
8 which descrlbeB the writing program.) The others - verbal imitation, 
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Table 7-1 

Match- to- Sample Tashs Relating Auditory, Textual, and 
Comprehension Iqulvalents 



- ^<^ 


tree 


heart 

( 


fish 

textual) 


star 




tree 

1 


heart 

() 


fish 

luditory) 


star 








1 

1 




4, fiBh 

(auditory) 


tree 


heart 

(f 


fish 

udltoi^) 


star 


5. fish 

(auditory) 


tree 


heart 

(e 


fish 

ludltory) 


star 


C, fish 

(auditory) 


' \ 








7, fish 

(textual) 


tree 


heart 

(a 


fish 

udltory) 


star 


C, fish 

(textual) 


tree 


heart 

(ai 


fish 

aditoiT?’) 


star 


9. fish 

(textual) 


IV 






☆ 



object naming, and listening comprehension - do have particular rele- 
vance for the development of reading behavior, 

A child may discriminate auditory stimuli but may not be able to 
Imitate them accurately. If those in the child's community (teachers, 
parents, siblings) caimot underatand him, he will not be reinforced for 
responses related to reading and his reading behavior will not be 
strengthened. Verbal imitative behavior can have aether role In the 
acquisition of reading. If the auditory equivalent Is modeled for the 
child. Initial verbal responses to .textual stimuli can easily be evoked, 

A child is generally able to name a large number of objects and 
events before he learns to recognize their symbols, or as we would say, 
before he learns to bring his verbal behavior ui^er the control of 
textual stimuli. In teaching, It ip axiomatic from a behavior analysis 
point of view that the teacher begin instruction with the behaviors the 
child already has that are closest to the desired terminal behavior. 

Thus any of the child's listening comprehension skills should be taken 
Into account when preparing a reading program for him. 

Discriminated behaviors (l,e,, selecting a correct stimulus like 
"point to 'fish' in this row of pictures") are easier to acquire than 
constructed behaviors (l.e. , producing a correct verbal or written re- 
sponse). In addition, distractor stimuli (the choices other than the 
correct one) involved in discriminated tasks can be varied In c;egr## of 
similarity to the correct stimulus and thus the probab -llty of a cor- 
rect response can be held nearly constant. Well- sequenced reading 
materials take full advantage of both these facts. 

It is Important that a child's early reading efforts are positively 
reinforced in order to make reading dlscrlmlnattve for positive rein- 
forcement. If this Is done, the stimulus aspects of the reading behavior 
Itself become reinforcing and the task of motivating the child is far 
simpler. Since those In his community who are involved in his reading 
tend to reinforce only terminal reading betevlors (l.e., constructed 
yerbal and con^rehsnslon responses to textual stimuli), it Is all the 
more essential that the child be provided with opportunities for posi- 
tive reinforcement from the beginning of Instruction, This can be 
aeconvllshed by Initially teaching some minimal sight vocabulary. 

Children often appear to be amazed that they can read three or four 
sinple words. Word attack skills such as soundlng-out words phonetic- 
ally are necessa^ if the child Is to become a proficient reader, but 
their introduction should be delayed until they can be demonstrated to 
be useful to the child. 

The Individualized Reading ftogram 

The present form of the Individualized Reading Program is a re- 
vision of the program in operation during the previous years (1968-70). 

It Is designed to provide the with a sight reading vocabulary of 
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270 words. A child can generally coraploto the entire program without 
requiring awtlllary progrems. This Is not to say, however, that the 
terminal behaviors generated by the reading program n be defined as 
"the ability to read," To achieve that end goal, the individualised 
Reading Program Is used In conjunction with pTOgrams In: letter recog- 

nition, naming, and discrimination | elemental^ phonics | spelling, writ- 
ing; and language. 

This chapter describes <1) the components of the program and the 
procedures for using them; <2> the pre- and posttests; (3) the contln- 
geneles for streagthenlng correct responses; (4) the procedures for 
dealing with Incorrect responses; and <5) the procedures for monitor- 
ing reading behavior* 

Oomponents of the Program 

^'iie Individualized Reading Program (IRP) consists of 27 sets of 
graded verbal material. Ivery set has 10 subsets, each of which Intro- 
duces a single word. Thus there are 10 words per set and 270 words in 
the entire program. Each subset presents four separate tasks: Listen- 

ing comprehension (W ) , Reading discrimination , Read back CRB) , 
and Reading Comprehension CM'' , Each task within a subset not only 
focuses on the new word for that subset but also contains a review of 
previously presented words. A fifth task., Stoxles (e^cerclses in 
sentence and paragraph coi^rehenslon) , occurs at the end of some of 
the subsets. 

Mstenlng comprehension (LC). The flrat task the child encounters 
in a subset is llsteidhg co^rehenslon or LC task. It is Included to 
assure the teachers that the child understae^s the meaning of a word 
he hears (l.e., he can answer at least one question relative to it). 

A san^le page from Set IV is shown in Figure 7-1. The LG pages are 
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arranged in the form shown in Figure 7-1 because they are used with a 
Ban/llex teaching machine, a blue plastic box that perod.ts presentation 
of a single item at a time. The area between any two horizontal lines 
on a page is called a frame and there are usually five frames to a page. 
The child is taught to e^ose the upper half of a frame by turning the 
knobs at the top sides of the Min/Max box. In the LC task, the vertical 
center portion of the page <1.#., the area containing the written words) 
is covered. The teacher or tutor pronounces the word and asks the child 
to mark whether or not the word describes the picture on the left side 
of the page. The child answers by circling the smiling "yes" or the 
frowning "no" face on the right side of the page* The child is then 
instructed to turn the knob of the teaching rachlne Just enough to ex- 
pose the lower half of the frame and see the "+" sign ui^er the correct 
face, the feedback Gontingency. 
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Reading da.serlmination (RD) # The second task is reading discrimi- 
nation or RD tasli. This task teaches the child (1) to select from a 
series of printed words or letters the written equivalent of a word 
spoken by the teacher, and (2) to say the word as he loolfs at Its printed 
form. The similarity la appearance of the choices is gradusliy Increased 
as the task proceeds, A sa^le page (TO IV- 2-1) is shown in Figure T-2, 



Insert W.gure 7-2 about here 



Tile teacher pronounces the correct word, the child circles the word, 
says the word, and then rolls the paper up to ei^ose the ”+" sign. 

TO tasks are often programmed on a language Master tape recorder 
Instead of a printed Mln/MsK RD sheet. The Language Master is used 
with cards (see Figures 7-3 and 7-4) that have the printed words and a 
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Strip of magnetic tape attached. The child inserts the carJ into the 
Language Master and the prerecorded tape pronounces the word. This 
teaching machine enables the child to work with or without a teacher 
or tutor. Iffi tasks presented in the Language Master are more diffi- 
cult than when they are presanted In the Min/Maic since the child must 
emit a sequence of seven responses for every Language Master card as 
coD^ar^ with four respoases for a BULn/Max frame, TO# response sequences 
are summarised beiowi 



Lan^age Master ^ 

Response Sequeace 

1, Pi el! up the card 

2, Place it in machine correctly 

3, Point to word pronounced by 
machine 

4, Say the wo^ 

5, Turn card over for response 
feedback 

6, Replace card in stack 

7, Record the eorrectness of 

3 above on a self-r^ort sheet 
(This response is not added 
until the first six are well 
established.) 



BU.n/Max RD 
Response Sequence 

1, Turn mn/Max to expose 
new frame 

2, Circle word pro^unced by 
tutor 

3, Say the word 

4, Turn mn/Uax to expose 



Read back (MB ), The thi^ task is the read :back or OT task. Here 
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Note I The card automatically moves from right to left when 
placed in the Language Master machine. 
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the child gives verbally constructed responses to printed words, A 
san^le page (m lV-2) is shown in Figure 7-5, The child is required 
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to read the entire page audibly and distinctly without prompts from 
the teacher, ]^te that the lower part of the sa^le shown in Figure 
7-5 is composed of phrases and sentences. Since the child initially 
learns to read single words, he tends to road these phrases as strings 
of single words Ci.e,, slowly and haltingly). Hence In this componant, 
he is taught to link words together. After the child has verbally identi- 
fied each word, the teacher reads the words aloud in a smooth, conver- 
sational-sounding phrase. The chi Id is reinforced for correctly identic 
fylng the words and for reading them in phrase- like fashion. 

Since there is no provision in the writtei material for response 
feedback, the teacher provides this Information through (1) interralttent 
social reinforcement of correct responses (e,g. , "That's veiy good, 

John,") and (2) the correction of incorrect responBes, 

Reading comprehension (RC) « The final task in a sufcset is the 
reading aonprehenslon or RC task. The child makes Gon^rehension re- 
sponses by answering questions about the word or phrase he reads. 

The printed RC page (Figure 7-S) Is Identical to the LC page shown in 



Insert Pigur# 7-8 about here 



Figure 7-1, In the RC task, however, the center portion of the page 
is no longer covered, and is, of course, visible to the child. The 
child reads the word out loud, indicates whether or not the word de- 
seribes the picture by circling the appropriate ".y<as" or "no" face, 
and turns the Min/MaK knob to see by the location of the "+" sign whether 
his response is correct. 

The four tasks (LC, TO, RB, and RC) in a subset all focus on a 
single word that has not been encountered in previous subsets. In the 
case of Subset 2, Set IV Cngures 7-1, 7-2, 7-5, and 7-6), the new 
word is "all," The other words encountered throughout the four tasks 
were Introduced in preceding aubsets and are only reviewed in Subset 2, 

Stories I Sentence and paragraph comprehension . The 270 word vocabu- 
lary i^^the reading program list is keyed to a graded series of com- 
merolally published elemeBtary readers, the Bank Street Readers . The 
opportunity to read a story from a book la given as a special bonus for 
good progress through the reading program. The stories are presented 
like the TO task wlt)^ the teacher giving reinforcement, correcting 
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errors, and asking questions about the content of the material in 
acoordance with iiastructions provided with the story. 

Pre- a^ Posttests 



The pretest is used as a basis for deleting, from his reading pro- 
gram, material with which the child is already familiar. Figure 7-7 is 
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the pretest for Set IV. After assuring the child that he is not espected 
to know all of the words, the teacher points to each word and asks him 
to read it. To avoid strengthening Incorrect responses, the teacher 
gives token and social reinforcements only for first, unassisted correct 
responses. Incorrect responses are not corrected; the teacher makes 
neutral comments when they occur (e.g., "OK", "All right,” "Coutlnue, " 
etc.). The listening comprehension ai^ reading; discrimination tasks 
are eliminated for any word the child Identifies correctly on the pre- 
test; the read back and reading coD^rehenslon tasks are retained for 
all subsets. If, for example, the first 10 subsets In Set IV are to 
be adnuLnistered, the first task In the set Is P;ratest IV W'hlch Includes 
all of the words In the set (sea Table 7-2), lit the child correctly 
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Identifies the words "into" and "all" on the pretest, he is not given 
LC IV-l, HD IV-1, LC IV-2, and HD lV-2. His first task following the 
pretest Is RB IV-1 for the word "into", and so on for the remaining 
words in the set, RC IV-10, the last subtest in Set IV, is followed 
by a posttest which Is the same as the pretest but is administered like 
the RB task. 

Reinforcement Contingencies for Correct Reading Responses and for 
Ic^roved ftfec^rent Behavior 

strengthening reading behevlori social reinfog cement . Correct re- 
sponsos arc strengthened by immediate comments of approval, such as, 
"Good, You* re working hard today," "That's the way to say It," or "l 
like the way you* re doing that," . 

In view of the strenstbening effect of a reinforcement eontlngoncy, 
it is obvious that the child should be reinforced after he has engaged 
in some behavior that the teacher wants to encourage. In the reading 
program, these behaviors are reinforced i 



Pre-Post Test IV 



into 


all 


over 


morning 


sun 


come 


sunlight 


say 


HI 



he 






Tabla 7-2 

Sequence of Task AcimlnlatratioR fo? Items 
Within a Subset of 1^ 
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Subset 


Task 


New Word 


IV 




Pretest 


All words in Sat 


IV 


1 


LC 


into 


IV 


1 


RD 


into 


IV 


1 


KB 


into 


IV 


1 


RC 


into 


IV 
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all 


IV 
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KD 


all 


IV 
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RB 


all 


IV 
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RC 


all 
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ff 
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f 
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IV 


10 


LC 


he 


IV 


10 


RT 


he 


IV 


10 


HB 


he 


IV 


10 


RC 


he 


IV 


-- 


Posttest 


All words In Set 


V 




Pretest 


All words in Set 


V 


1 


LC 


who 


V 


1 


KD 


who 


V 


1 


HB 


who 


V 


1 


m 


who 
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LC: Circling the appropriate ”yes" or "no’’ face, 

ITO: Circling the written word pronounced by the teacher, 

and then saying the word, 

EBf Correctly Identifying the word or words, and proper 
phrasing, 

RCf Correctly identifying tl* ord or words, proper phrasing, 
and circling the approprltace "yes” or "no” face. 

Stories f Correctly identifying the word or words, proper phras- 
ing, and acceptable responses to questions about the 
raaterlal, 

Pre-Posttests I Correctly Idontifying each word in the tests. 

If a child has Just embarked upon the reeding p]:t}gram, reinforce- 
ment is given as soon as possible after each correct response but after 
some progress, reinforcement is delayed slightly - until the child has 
exposed the "+" symbol in doing the IIC, Mi, and RC tasks. 

The four classes of behavior described above (i.e,, circling. 
Imitating, identifying, and phrasing) will not ordinarily occur even 
at a low frequency (thus there will be few opportunities to reinforce 
them) unless the cliild has developed the following precurrent behaviors § 

1, Sit quietly Ir his seat 

2, Remain oriented toward the reading materials 

3, Maintain eye contact with those materials 

4, Hold the pencil correctly 

5, Operate the teaching machines eerrectly 

S, Discriminate one group of letters from a different group 
of letters 

7, Respond to verbal Instructions 

8, Use the pencil for circling only 

9, Mot respond to surround Ing noises 
10, Speak loudly enough to be heard 

SB 
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Many of the children In the classea have been referred because 
they do not have these behaviors. (They are said to have poor ''laqpulse 
control”.) Thus part of the reading program and procedure is devoted 
to shaping and maintaining these background skills. 

The teacher does not giir© social relnforceraent for a coifrect re- 
sponse if the child is engaging In a behavior that interferes with 
learning (e.g., dlsruptlvo noise, scribbling, playing with the teaching 
machine, etc.). Adherence to this practice avoid j the possibility of 
strengthening the off-task behavio-’ that is "chained- Into” the correct 
behavior. 

Verbal reinforcements vary along a quality continuum. The timbre 
and intensity of the teacher's voice can control the child's behavior 
Independent of the specific word content. It is theoretically possible 
to strengthen a child's behavior by saying in a soft, sincere, warm 
voice "TOat’s terrible, Sammy" or to suppress his behavior by screaming 
angrily, ”That*s the best circle I've ever seen, Ed," Repetitious 
social relnforcers (i.e,, those that do not vary from response to re- 
sponse in terms of word content, volume, timbre, and number of simul- 
taneous non-verbal relnforcers) rapidly lose their effectiveness. 

In addition to verbal reinforcements, there are at least four classes 
of non-verbal responses that may function as social reinforcors because 
of the child's past history or current toachlngi (1) eye-contact with 
the child, (2) smiling, (3) head nodding, and (4) physical contact (e,g., 
back-patting, hand-holding, hair-ruff ling) , 

Social reinforcers derive their effectiveness from the child's 
eKperiences prior to coming to school. If, for example, the mother, 
during the child's Infancy, did to! pair her verbal comments with such 
primary reinforcers as food, water, opportunity to sleep, exploratory 
behavior, and cessation of aversive stimulation, that is, if she did 
not smile and make approving remarks when the baby ate well, played 
happily, splashed In the bathtub, etc,, it is unlikely that the teacher's 
verbal contingencies woulci function as social relnforcers in the sdiool 
situation. Social relnforcers, a class of learned or acquired rein- 
forcers, are treniendously li^ortant in the early school years for social 
reinforcement is on# of the fev/ techniques to Btrengthen academic be- 
haviors that the public school teacher has at her disposal. 

Strengthening Social Relnforcers With Token Relnforcers , If a 
Childs's behavior is Insensitive to the taacher's comments and dis- 
plays of approval (1,#,, if the verbal and non-verbal contingent bo- 
havlor of the teacher Is not reinforcing the child), the teacher's 
first Job is to try to increase the reinforcement value of these con- 
tingencies, This may be accomplished by arranging conditions so that 
verbal approval always precedes something that does, In fact, reinforce 
the child's behavior, such as an activity, a bit of food, a toy, the 
opportunity to watch a cartoon, etc. If verbal approval Is a cue for a 





rainforcer, it eventually becomes a reinforcer itself. However, since 
it is impracticable to give a child a toy for the hundreds of verbal- 
toy pairings that might be necessary, a simpler proceduro is used. This 
Is the token reinforcement system (sometimes called a token economy). 
Tokens take many forms. In the Laboratory classrooms, green marks on 
small sheets of paper are used In place of tokens. They are accumvilated 
and exchanged for any food, toys, and activities that the child chooses 
from the effarlnga. The marks have several advantages t (1) They can 
be given Imraedlately after the desired behavior occurs, (2) They are 
tangible objects, (3) They can be exchanged for many things and thus 
do not show satiation effects, (4) They are easy to dispense. (5) 

They quickly gain control over th-^ child's social and academic behaviors. 

Marks, like tokens, are contrived relnforcers and should be treated 
as such. It is not very lilely that peers, parents, other adults, and 
teachers outside the classroom environment would consistently reinforce 
the child's desirable behaviors with green marks exchangeable for 
’'goodies”. But verbal comraents and approval are natural reinforcers 
and it is very likely, indeed, that individuals outside a classroom 
would reinforce a child's desirable behaviors in this way. Hence a 
continual effort is made to establlsli or re-establish the social rein- 
forcing function of verbal comments. To accomplish this goal, a cor- 
rect or desirable response is Immediately followed by verbal approval 
and a green mark. 

In the reading program, marks are given contingently for correct 
responses, and for precurrent reading behaviors and a corapleted page is 
the unit of exchange, Ifo matter how many full pages of marks the teacher 
gives during the reading session, she makes certain that the child 
leaves the session with at least one partially completed page. An in- 
complete page forestalls a learning pause. This may mean that occasion- 
ally at the end of the session the teacher may have to put two to five 
unearned marks on a new page. 

Building Independent reading behavior with schedules of teinforce - 
ment . Although reinforcement strengthens learning, reading behaviors 
can be maintained without the delivery of a reinforcer after each re- 
sponsa. This principle is Important because the objective of the 
Indivlduallged Reading Program is not only to teach the child to read 
but to enjoy reading, and Jo read independently . The child should 
eventually read without token reinforcers and without the supervision 
of a teacher. Two types of social reinforcement schedules are used in 
teaching a child to read independently i 

Fixed Ratio - A fixed minimum number of responses Is required for 
every reinforced respor»s#, and the reinforced response must 
be correct, Samples'. Fixed ratio 1 - Every correct re- 
sponse is reinforced (this Is a continuous schedule of re- 
inforcement), Fixed ratio 3 - Every third response is re- 
inforced, provided that It is correct (i,e«, If 2 incorrect 
responses are followed by a correct response, the 1 correct 



response is reinforced | if 3 incorrect gponses are fol- 
lowed by 4 correct responses, the 4th and fth correct re- 
sponses are reinforced | If S consecutive correct responses 
occur, the 3rd and Sth responses are reinforced). 

Variable Ratio - A variable minimum niumber of responses is re- 
quired for every reinforced response, and the reinforced re- 
sponse must be correct. The average ralnlmum number of re- 
sponses (i,e, , total responses divided by total reinforcers) 
defines the schedule, Ebcamplei Variable ratio 3 - The 
3rd, Sth, 10th, 11th, 14th, and 10th responses are rein- 
forced, Since there are 10 responses and 6 reinforcers, 

1Q/Sw3, On the average, every tMrd response is reinforced, 

Marks do not have to accompany verbal comments all of the time in 
order to establish approval as a social reinforcer, A third type of 
schedule, percentage reinforcement , is used to specify the percentage 
of socially reinforced responses that are also reinforced with marlis. 
Examples j 66% - 2 out of every 3 social relnforcers are accompanied 
by a mark reinforcer, 10% - 1 out of every 10 social relnforcers is 
accompanied by a mark relnforcer. 

When a child enters the reading program, a continuous schedule of 
social reinforcement and a 100% mark reinforcement schedule are used. 

As soon as accurate circling, verbal identification, and imitation are 
established, the schedules are thinned by decreasing the frequency of 
social reinforcement and the number of times approval and marks are 
paired. Social and mark reinforeers are generally thinned independ- 
ently (with the exception that a social reinforeer must always accompany 
a mark reinforcer but not vice versa). In general, the schedule of mark 
reinforcement la thinner than the social schedule. 

Schedules are thinned for three reasons. First, the process re- 
sults in stable reading and study behaviors, SeoDnd,tbo child's product- 
ive output (i.e,, items covered in the 25-mlnute study period) in- 
creases, Third, on return to the public school systom, the child is 
prepared to respond to the social and intrinsic reinforeers that are 
given in the regular classroom. Thus, if the child Is working at the 
rate of 100 to 125 items per session (2 to 3 new words) at the end of 
the school year, the reinforcement schedule would be variable ratio 
15-20 (social), 0% (token). 

Obviously the mark schedule is eliolnated before the social 
schedule. In this case, marks are still given but they are not con- 
tingent upon any response. This strategy does not allow the reinforce- 
ment of undesirable behaviors, but it enables the child to exchange 
the marks later so he is not ellmlhated from the institutionalized 
activity of ''going to the store", "Going to the store" is eliminated 
near the end of i;he school year for all children simultaneously. 
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The teachar is in the bast position to determine (1) when the 
reinforcement schedulas should be thinned, (2) v/hethsr or not verbal 
approval and marlis actually strengthen reading bahavior In specific 
instances, and (3) whether the reading ta.ihs are aversive or neutral 
to the child. She watches the ciild for the child teaches her how to 
teach him. If he slows down when reinforcement frequency is decreased, 
it is usually because his behavior was not well established under the 
old schedule. If he participates reluctantly in the reading assign- 
ment, it may be due to lach of relnforceme t in previous reading ex- 
periences, or to the acquired aversive property of the task. The child’s 
behavior tells the teacher to altar the learning situation by intensify- 
ing the schedules, strengthening the values of relnforcers, increasing 
the number of different reinforcers, or moving the child on to more 
interesting academic materials. 

Managing Incorrect Responses to Maximi ze Subsequent Correct Responses 

The programmed reading raaterlala should generate almost errorless 
performance. In recognltlo. of the fact that the IRP is Imperfect for 
each Individual child (and will probably also be so) , there are definite 
procedures for handling Incorrect responses. They are designed to change 
the circumstances under which the error was made so that it Is less 
likely that the child will make the same error on similar occasions. 
Specific correctional procedures are used (1) at the time the incorrect 
response Is made, (3) after completion of a given task, and (3) after 
completion of an entire subset. 

Monitoring Reading Behavior 

Reading behaviors are monitored throughout to (1) provide an 
objective criterion for moving an Individual child forward in the pro- 
gram, (2) Indicate specific points at which an Individual child ex- 
periences dlfticulty so the teacher can construct remedial units, and 
(3) provide a basis for revision of the IRP, During each reading 
session, a record Is made of correct and incorrect responses and the 
contingencies used. 

Data on the Individualized Reading Program 

Materials and procedures for the teaching of reading should have 
provisions for the maintenance (memory) of the newly acquired behavior. 
For this reason the Individualized Reading Program Incorporates a 
systeraatlc review of all new words in each of the reading taslis. Also, 
reading materials and procedures should provide for a systematic check 
on the efficiency of the maintenance procedures. This is accomplished 
in the IRP by the posttests at the end of each 10-word set. Out of 1230 
subsets given during the 1970-71 school year, there were only 43 errors 
on posttests (l,e,, 3,5% errors). Approximately half of these errors 
were generated by the fact that posttests come immediately after the 
tenth subset in any given set. By the time a child takes the posttest, 



he has had no chanc© to review Subset 10 and very little chance to 
review Subsets u and 0* This is demonstrated in Table 7-3 which presents 
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tile number of times posttest Items were missed as a function of their 
ordinal position within a set. Thus, words taught in Subset 1 of all 
sets were missed only twice on posttests for an error rata of 1,03%. 
I/orris taught In Subset 10 o>7 all sets were missed 15 times on posttests 
for an error rate of 12,30%, This is probably a fair estimate of the 
eiflciency of the systematic review procedures in IRP, Maintenance 
of new words is obviously decreased without these procedures. 

The reading program is too long for the average child in the class 
to complete in a single school year. However, three children did com- 
plete it anc- were subsequently given commercially prepared reading text- 
bool.s. Two of these cliildren were enrolled in the class for two con- 
secutive years. The third (A,D,) was a hyperactive child who was re- 
ferred from a public school first-grade due to ”low' academic achieve- 
ment'' and a "short attention span," Figure 7-C Is a cumulative record 
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of A.D, 's progress in the reading program. The open circles with a dot 
represent rate of correct responses and the closed circles represent 
rate of Incorreet responses • laeh data point represents reading out- 
put summarized over three reading daySs Days in which no reading 
occurred (l.e,, weekends) are not represented. 

Throughout the first period, designated as A in Figure C, A,D. 
read exclusively during a 25-mlnute tutored reading period at school. 
The rate of incorrect responding Is charactorlstlcally low and the 
rate of correct responding is typical of the other children. If he 
had continued at this rate, he would have made approximately 0,700 
reading responses by the end of the school year, 

A,D,'s mother was given training on how to help her son in reading. 
At B in Pigur. 7-8, she. began tutoring him at school as part of her 
training. As Is shown, A.D, ’s performance was unaffected. At C in 
Figure 7-S, the nwther worked with her son on reading program at home, 
A,D,*s rate of learning siraws a dramatic increase at this point and 
his rate of incorrect responses romalns relatively constant. During 
this period, de^hated as AA, the mother did not tutor her son at the 
school or at home-, Di^er this condition his performance v/as comparable 
to that for the initial portion of the year (the period marked A), 

During the next period, shown as CC in Figure 7-0, the mother again 
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Number of Times Postteat Items Were Missed as 
a Function of Their Ordinal Position 
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BLOCKS OF THREE DAYS 

Figure 7-8 



tutored her son at home. His performance increase was compornbla to that 
In the first tutoring period at home (C) , At the end of 13C reading 
days, A.D, finished the reading program. He had made 14,160 reading 
responses; 13,500 were correct; E6C were incorrect. Accuracies for 
the various conditions are as follows j A, 94%; B, 96%; C, 93%, AA, 90%; 
and CC, 93%, 

These data on A,D, ’s achievement strongly suggest that a mother 
can be trained to use the IRP at home with results that significantly 
augment the teacher’s efforts in the classroom. Reports from the 
mother and child also indicated that the child enjoyed worlclng on read- 
ing with Ills mother. 

Data on all the children's progress in reading for the 1970-71 
school year are given in Table 7-4, Reading achievement is in terms 
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of grade-placement scores on the Wide Range Achievement Test (WRAT) , 
and on unit number in the Individual Reading Program, Comparisons of 
the children's scores on adraisslon and at the end of the school year 
should be mad# in the light of the age of the child, his estimated 
aptitude for school achievement (PPVT scores) , and length of time In 
the Ciass, All of the children showed progress and the longer the 
time in class, the more the progress. The children who attended class 
for three months or less (B,B« , M.K,, S,M, , and K.S.) showed little 
gains with one (K,S,), showing no change in his score on the WRAT, I’iu'ee 
completed the program, indicated by the 263 entry under Post IRP Units, 

The Attending Program 

The Attending Program was developed to train children who did net 
succeed on the IRP because they did not have the necessary precurrent 
attending behavior. The Attending Program serves also as a means of 
assessing work habits, as a pre-test for reading, as a vehicle for 
altering the contlngoncles of reinforcement, and as a background task 
for increasing rate of responding to verbal material. It consists of 

(1) a special teaching aid and graded discrimination materials, and 

(2) procedures that succeBslvely lengthen the interval between the 
presentation of a textual stimulus and an opportunity to respond. These 
are described more fully belov/. 

Attending behavior is any behavior that produces or clarifies a 
discriminative stimulus, Vlhen a person attends, it usually means that 
he is focusing his behavior on something. However, many components of 
attending behavior are covert and are thus not directly observable. 

The naturally occurring overt con^onents of attending present special 
problems, Por Instance, looking toward a presented stimuli s is a 

- 35 - 

4? 



Table 7-< 



Children's Reading Scores at the Beginning 
and End of the Academic Year, 1970-71 



Child 


Age on 
Admlss. on 


on A 
Age 


PPVT 

dmlcslon 

Quotient 


Months 

in 

Class 


Vimr Grads 
Placement 
Pre Post 


IRP 

Pre 


Units 
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B.B. 
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CO 


1 
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-- 
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4 
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263 
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5-0 
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7 
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*Kg» - Kindergarten 

**A - A*t tending Program 

s No test availabl© 
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necessary condition for attending behavior, bat the occurrenee of this 
component, although easily observable, does not guarantee attending 
behavior. Actual eye contact with the stimulus is a far better cri- 
terion, but completely accurate observation of the component requires 
prohibitively axpenslve Instrumentations Research with infrahuraans 
(Eckerman, Lanson, and Cumming, ISSCj V^;?^cI;off, 1954) has hown that if 
an arbitrary response is required to produce a dlscrlralnaclv# stimulus, 
the accuracy of discrimination is increased. The first part of the 
discrlrainatlon chain (i,o,, attending) Is made overt v;ith this proced- 
ure. 



To make the first coraponent of attending behavior overt and ob- 
servable, an Inexpensive teaching aid (Figure 7-0) was developed v,»hlch 



Insert Figure 7-9 about here 



required the child to manipulate cardboard masks to expose the dis- 
criminative stimulus in a match- to- san^le problem. The dcavice Is made 
of cork-covered flberboard 13” x IS”, two manila file folders, a clear 
plastic page protector, a sheet of black construction paper, and two 
cardboard masks (3” x 4” and 3” x C”) attached to one of the manila file 
folders with masking tape. Assembled, the parts are fastened to the 
flberboard with V' Chicago screwposts. 

Description of the Program 

Discrimination level s. There are nine levels of Increasingly diffi- 
cult discriminations presented in three match- to-sample paradigms. Each 
level consists of 30 frames ; levels 1 and 2 consist of punctuation marks 
and arbitrai*y symbols (a,g^ , .f,$,*,®)| levels 3, 4, and 5 are made up of 
upper and lower case letters. As level difficulty Increases, the con- 
figurations of the dlstractor letters resemble more closely the correct 
letter. Levels a, 7, 8, and 9 use multiple letter stimuli, with the 
correct stimulus always a real word. The dfstractors are ne- sr real 
words. Beginning at level 6, the dlstractors vaiy in length, initial 
and final letters, and configuration from the correct stimulus | by the 
end, at level 9, the dlstractors vaxy only by one or tivo luternal let- 
ters, Alternate forms of levels 6 through 9 are r.lso available. Repre- 
sentative frames from each level are presente J below s 
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Memory levels , There are three memory levels ^ The material for 
each of the seven discrimination levels described earlier can be used 
at any memory level. Level A is a simultaneous match- to- sample task. 

The child is siiown the sample and three comparison stimuli simultan- 
eously and is instructed to circle the comparison stimulus that matches 
(is Just like) the sample. On level A*^ the sample and the comparison 
stimuli are also exposed simultaneously. After the child inspects all 
of the stimuli, the sample is covered with the cardboard mask, and the 
child is then told to point to or circle the one that matches the sample. 

Level B is a zero-delay matching task. The san^le is first pre- 
sented alone, and then covered with the mark, whereupon thr comparison 
stimuli are exposed. The child then circles or points to the match. 

These procedures ai’e presented schematically below; 

Level A 

All I Alt All Amt 

(a response to "All” is reinforced) 

Level A’ 

All j Alt All Arat 

//// I Alt All Amt 

(a response to "All" Is reinforced) 

Level B 

All I //// //// //// 

//// i Alt All Arat 

Use of the Attending Program 

Upon enrollment in the class, the child is given discrimination 
levels 1 through 9 , memory level A, followed by discrimination levels 
C and 9, memory level B, Regardless of his performancu on the Attend- 
ing Program, the child Is next given the IRP General Ih'etest a^ then 
IRP Subset I - 1,2, introducing the words "one" and "city," 

V’erbal praise and mark reinforcers are given for correct responcas 
throughout the four steps described above. If the child makes an In- 
correct response on the memory level B program, tho tutor opens the 
mask covering the sai^le (thus tneking it a level A task) and prompts 
the child to make the correct response. 

If the child’s parformance on IRP Subset I - 1,2 is below 80% cor- 
rect, he receives tutoring on the entire Attending Program, He remains 



on the program until his accuracy is 95-100% on discrimination level 
8-9, memory level B, and he Is coapletlng seven to nine pages per 
25- minute session In order to achieve this stable level of perform- 
ance, the contingencies of reinforcement are systematically tightened » 
VJbene'^cjT the child makes an error on a page of work, the tutor uses 
the appropriate correction procedure Including Having the child re-do 
the page from the beginning. It is a further requirement of the pro- 
gram that the last page completed in the sessir be errorless. 

Development of the Program 

The child for whom the Initial Attending Program was iaproved and 
expanded was K.D,, a five-year-old girl who had been referrrd because 
of a total lack of progress In kindergarten. Figure 7-10 shows her 
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performance on the reeding program before and after mastery of the 
Attending Program. The data points represent overall accuracy (listen- 
ing comprehension, reading discrimination, read back, and re-dlng com- 
prehension) per reading session. The otted line at 00% repre sents the 
criterion for mastery on the reading program. In September, at the be- 
ginning of the school year, following her successful g&i^letlon of the 
memory level A Attending Program (simultaneous match- to-sample with 
textual stimuli), K.D, was placed in the reading piugram at Subset I -1,2 
for 10 sessions, IVhen she failed to master that material, it was re- 
programmed on a dally basis. However, this strategy dirl not Improve 
her perforraance but produced, over the last three sessions, a low of 
25% correct responding. This Is below chance for the reading discrimi- 
nation task, 

K.D, was then given sections of the msnwry level B Attending Pro- 
gram (zero-delay match- to- sample) at which point it became obvious that 
she could do any of the required tasks. An Intermediate level, 
memory level A*, was then developed as a bridge between levels A and 
B, Given the new material, K.D, was able to respond accurately at the 
lower discrimination levels and successfully worked through level A* 
and level B when she was given IRP Subset 1 - 1,2, The first data point 
in the Oct iber- November series of Figure 7-10 reprnsants K.D.'s reading 
performanct, following training on the Attending Program. She continued 
to work on successive IRP subsets obtaining over 90% accuracy on all 
but three of the sessions In October-Novomber, The April points In 
Figure 7-10 Indicate that K.D, - s porformance remained stable after six 
cenths on the reacllng program and that the variability of her perform- 
ance decreased from what it had been In October-November, 
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By the time S*M, was enrolled in the olass, the Attending Prograia 
was well develops and had been used successfully with three children. 
S.M, , a five-year-old girl, was referred because she failed to make 
progress in the regular irlndergarten class. Pigure 7-11 represents her 
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performance on the Attending Program, Me^ry levels A and B were used 
as a pretest for vae reading program. The pretest data show that S,M, 's 
discrltninatlon accuracy broke doTO at discrimination levels C and 9 on 
both raeraoiv levels A and B, S,M. was then put to wcp’ ind given the first 
IRP subset for two sessions, and when she failed to reach the mastery 
criterion, she was given the full Attending Program in order to pinpoint 
her current level of discrimination competence. The )xploration data 
in Figure 7-11 show that her perfomance broke at discrimination level 
9, meirary level A-, and discrimination levels 8 a^ 9, memory level B, 
This small improvement in the memory level A pretest results may be 
aceounted for by the learning that took place on the carefully sequenced 
discrimination materials. 

During the training portion shown in ngure 7-11, S.M, was given 
only discrimlnaiion levels 6, 7, C, and 9, m#n»ry level B, of the 
Attending Program. In this phase, the reinforc ng contingencies were 
systematically tightened an4 if she made an error on any page, she was 
require to start again at the beginning of the page and re-do it. She 
was eKpected to cocq»lete a pre-determJ nod number of new pages during 
each session, and remained at the ta^ until she finish^ , The results 
of this training are shown in Pigure 7-12, Again, the data are the 
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eombined scores across days for the four basic reading tasks. The 
first two points show her scores before the attending Gaining phase 
was begun; the others after training. Figure 7-12 stows that follow- 
ing the Attending Program, S.M# made satisfactory progress in the 
reading program with variability typically decreasing across sessions. 
The same data are shown separately for each reading task in Pigure 7-13. 



Insert Pigure 7-13 about here 



It can be seen that both reading discrimination (SD) and reed back <OT) 
performances were less stable than either of the coD^rehensiou tasks. 
The larger number of data points for WO ato M as compared with listen- 
ing con^rehension <LC> and readin" conprehension (BC) litdicate that S.M. 
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was aasigned remedial units to do ^en her perforaiance fell below the 
90% ffthstery criterion. 

The final major development in the Attending Program occurred after 
the child, was enrolled in the class. C.E. was a five- year-old 

girl who had had a neurological in^airment of unknown etiology at the 
age of five weeks. She developed a hydrocephalus which was arrested 
by a shunt. Neither her preschool or Isindergarten teacher had been 
able to teach her the names of the colors, the days of the week, numeral 
recognition and naming, or letter recognition and naming. When she 
entered the Laboratory school, C.B. was pretested with discrimination 
levels 8 and 9, memory level B of the Attending Program. The results 
indicated that she could not discriminate groups of letters. She was 
then given the first subset of the Individualized Beading Program. Iter 
performncce on this task which was far below the mastery criterion is 
shown under B in Figure 7-14. 



Insert Figure 7-14 about here 



The full Attending Program was administered next. Procedures were 
identical to those described previously for S.M. Although C.B. was 
normally an unusually friendly and placid child, she began soon after 
admission to the class to display emotional behavior such as crying 
and mildly destructive behavior toward materials and equipment. These 
behaviors were extinguished in the context of the Attending Program 
and she progressed successfully throtigh all the discrimination and 
memory levels. Initial IRP subsets were again administered (see D in 
Figure 7-14) and, although early results were encouraging, her perform- 
ance deteriorated after a few sessions. C.B. was then given discrimi- 
nation levels C and 9, m^ory level B for one session. Her accuracy 
was 100% on this task. 

It was obvious, then, that there was a gap between the upper 
levels of the Attending Program and the beginning of the reading 
program in that, at least for one child, performance on the Attending 
Program could be perfect and performance on the IRP could be poor. 

The following procedure was th^ developed to bridge that gap. The 
reading disci*imination task was pzogrammed as a zero-delay match-to- 
saiq>le task (memory level B on the Attending Program). One sanq>le is 
presented below. 



city dfgeano city mnrshol 

The teacher first pointed to the sample stimulus, ’*city,” and said, 

"This is ’city’. What is it?" After C.B. had imitated the auditory 
stimulus, the teacher asked her to cover the saiqple, expose the choices, 
and circle the correct word. In the next frame, presented below, the 
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teacher pointed to the sample 



city nr city fnmaoh 

and said, ”what is t>/.is?” If C.B. said the word, the teacher rein- 
forced her and programmed the rest of the zero-delay trial. If C.B. 
gave an incorrect response, the teacher said, "This is *city'. What 
is it?" and programmed the rest of the zero-delay trial. This pro- 
cedure was successful and after two sessions, C.B. was again given 
the regular reading pzt>graau 

Figure 7-14 (F) shows the child's performance on the next six 
reading sessions Ceach session introducing a new word). On four, C.B. 
scored above 90% accuracy and on #^11 six, above 80% accuracy. Figure 
7-14 (G) shows C.B. *s performance with a reversal of the contingencies 
of reinforcement. Under this condition, her previously accurate read- 
ing behavior deteriorated. When the original contingencies were re- 
instated, however, C.B.'s reading accuracy recovered steadily <H in 
Figure 7-14). 

C.B.'s performances on the components of the IRP are shown in 
Figure 7-15. As can be seen, performance on the constructed tasks 



Insert Figure 7-15 about here 



(Bead Back and Readily (>oiiipr^ension) is affected more adversely by 
the reversal of reinforcement contingencies than performance on the 
discriminated task (Reading Discrimination). 

Figure 7-16 is a cumulative record of C.B. *s work rate (i.e.. 



Insert Figure 7-16 about here 



frames coRQ>leted per day) on the entire Attending Program and IRP 
materials. Portions of the record labeled A, C, and E represent prog- 
ress on the Attending Program; G is the reversal of the contingencies 
of reinforcement. It is readily apparent that C.B. *s rate steadily 
increased across the 94 days she was on the program. This was due in 
large measure to C.B. *s increased self-sufficiency, adeptness at mani- . 
pulating the academic materials, and absence of emoti<mal behaviors 
that are inconpatible with academic achievement. 

Data on 10 children who completed both discrimination level 9, 
memory level B of the Attending Program, and the first subset of the 
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Individualized Reading Program are presented in Table 7-5. 



Without 
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exception, children who could not perform at the 90% accuracy level 
on this limited portion of the Attending Program subsequently failed 
to acquire the appropriate reading behaviors on the first IRP subset* 
The three children who perfoinaed well on the attending task also per- 
formed well in reading, although none of them could read at admission 
to the class and none was exposed to much of the Attending Prog^ram* 

The seven Children who were below criterion on the first IRP subset 
were given the complete Attending Program and all performed well on 
the first and succeeding subsets of the readily program* Thus, the 
Attending Program proved to be a reliable predictor of reading success 
(discrimination level 9, memory level E is now used as a pretest for 
reading) and a useful remedial technique for children who have diffi- 
culty with reading because of deficiencies in attending behavior* 









Table 7-5 

Relationship Between Performances on the Attending Program 
and the Individualized Reading Program 



IRP 

Attending Program Subset 

Discrimination I<evel 9 azid 1-1.2 



Child 


Memory Level B Accuracy 


Accuracy 


K.D. 


20% 


55% 


B.B. 


60% 


71% 


H.G. 


40% 


64% 


W.J. 


G0% 


Cl% 


S.M. 


60% 


81% 


K.S. 


20% 


81% 


C.B. 


40% 


54% 


N.B. 


100% 


9G% 


M.L.M. 


100% 


95% 


M.K. 


100% 


98% 
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C. The Arithmetic Prt>gram 
Introduction: A Behavior Analysis of Arithmetic 

Arithmetic performance consists of behavior primarily under the 
control of stimuli, both visual and auditory. The stimuli include 
numbers and operation symbols (■(•, etc.) whose functions are 

determined by whatever arithmetical problems require solution, or as 
they would be described technically, by the contingencies of reinforce- 
ment arranged by society. Arithmetic behavior, at an elementary level, 
involves discriminated (selecting) and constructed (saying and writing) 
responses to numbers and operation signs and responding to combinations 
of these stimuli according to rules (e.g^ adding numbers when there is a 
plus sign, subtracting one number from another whe'n there is a minus 
sign). 



Merely defining the topography of arithmetic behavior, however, is 
insufficient. It must be viewed in functional terms, l«e., with respect 
to the independent variables that control the behavior. It is not enough 
for a pupil to say "seven,” he must say "seven" when he is presented with 
the proper textual stimulus, namely 4 + 3 , 9 - 2 , 49 » 7 , etc. Simply p-9rform- 
ii^ the correct topography is not "knowing" how to do arithmetic. 

The rai^e of verbal b^avior called arithmetic extends from discrimi- 
nating one symbol from another of the symbols to problem solving (complex 
chained responses which modify the situation so a solution is available). 
This latter category includes responses of transposition, reduction, con- 
struction of equations, finding common denominators, and use of con^lex 
arithmetical processes such as calculus. 

Besides the obvious differences between arithmetic and other verbal 
repertories, we can isolate some general characteristics which may facili- 
tate the application of learning principles to the teaching of elementary 
arithmetic. Since aidthmetlc is verbal behavior, it will be necessary 
to o>nsider the interactions among the pupil, the teacher, the setting, 
and the material as the functional unit of analysis. The main task of 
the teacher is to arrange as many of the conditions as she can. An 
effective teacher, for example, will supply antecedent stimuli which 
will fimction to produce correct responses, set general conditions 
conducive to productivity and put consequences on behaviors which will 
strengthen and maintain them. 

For slnplicity of explanation, arithmetic will be compazred with 
reading. One quantative difference between reading and arithmetic 
is the frequency with which conting^cies are arranged by society. 
Excepting the use of numbers as markers (e.g. , a telephone number, a 
social security number), the actual manipulation of numbers using 
mathematical operations is minimal outside of school classrooms. Machines 
have tal’en over much of the labor of arithmetic (cash registers, calcu- 
lators, computers). Reading has not enjoyed the same "advancements." 
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There are everyday "natural** contingencies for reading, but arithmetic 
is most often maintained by the solving of problems irrelevant to every- 
day survival. At more complex levels of mathematics (e.g., algebra, 
trigonometry, calculus) these behaviors are almost exclusively maintained 
by solving more complex problems. Aside from the question of whether 
or not non-maintained b^aviors should be taught in school, it is cert- 
ainly desirable to maintain arithmetic behaviors with functional con- 
tingencies rather than those inherent in arbitrary problems. For exanple, 
addition and subtraction could be incorporated into money valties and 
time telling, or arbitrary problems could be transformed into a **story 
problem ** format. This would not only make arithmetic more **natural** by 
tying it to non- arithmetic situations, but it should mal^e correct solu- 
tions more reinforcing. It is also essential that the necessary pre- 
current behaviors for the learning of arithmetic be strengthened to 
the point where they are functional for solving arbitrary problems. 

The second basic difference between reading and arithmetic is that 
words, phrases, and sentences have a referent. Arithmetic, on the other 
hand, is composed of a set of arbitrary symbols referring only to an 
abstract property of observables. The comparison becomes more clearcut 
when we consider extremely large, small, or undefined numbers. Since 
it is easier to match constant stimuli, it would seem desirable to de- 
velop a systematic observable equivalent to auditory and visual nunibers 
which would act as a prompt and could be faded later to allow for 
generalization. Finger counting is such a system; it provides a readily 
available physical equivalence which the pupil can manipulate when 
pronq>ts are required. In fact, the system is so effective it can be 
troublesome if control is not gradually transferred to the number stimu- 
lus alone (e.g. , adults who still use fingers to add). Generalization 
of arithmetical behavior requires reinforcing responses to: (1) other 

objects in number sets, (2) abstractions of objects (pictures), (3) 
oral and textual descriptions (e.g. , ** three cows" or ’*17 houses**) and (4) 
the oral or t^tual number with no observable referent (e.g., 2 and 3). 
These operations are performed in the present arithmetic program by using 
dots, numbers, and sets. The sequence, however, is in reverse order - 
a child goes from number recognition to working with dots, numbers and 
sets, and then to finger counting. 

The third difference between arithmetic and reading is based on the 
fact that arithmetic operations can be performed on any number at any 
time. For exanqole, two numbez*s can be added, subtracted, divided, or 
multiplied. With transformctions and the inclusion of negative numbers, 
the range of resx>onses possible is indefinite. A sentence in reading 
is analogous to an equation in arfthmetic. While some freedom is exer- 
cised, the structure of a sentence is defined within relatively narrow 
limits. On the basis of this difference, teaching of arithmetic should 
provide the child with many opportunities to develop the fine stimulus 
control indicated by the operation signs. Programs should be designed 
so that the different operations such as additicn and subtraction are 
introduced nearly simultaneously, thereby making signs functional frrai 
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the beginning of treining* It Tvould be consistent with learning pz*in~ 
ciples to require an overt attending response to the operation sign 
prior to training in arithmetical problem solving. With proper se- 
quencing of material, a chain ^uld develop in which attmidlng to the 

operation sign would be maintained as a strong ftmctional precurrent 
response. 



The foiurth difference lies in the natural sequence and relational 
characteristics intrinsic to reading and arithmetic. The number se- 
quence (1,2,3...) is an orderly arrangement ti4ilch is functional for 
problem solving. The arrangement of letters is essentially arbitrary 
since the specific arrangement has no functional relation to the in- 
dependent controlling variables. To put it another way, numbers may 
have nominal, ordinal, interval, and ratio characteristics. Reading's 
counterpart, the alphabet, may be nominal or ordinal but this serves 
no direct function for reading. For example, the response "2" is the 
proper response for an infinite number of stimuli (e.g. , l+l, 3 - 1 , , 

while words have a limited number of stimuli to which a response 
results in reinforcement from the verbal community. This fact emphasizes 
the necessity of bringing the same response under an extensive range 
of stimuli. It is also possible to incorporate the use of verbal chain- 
ing of a number into algoz*lthms for addition and subtraction operations 
as in the present program. 



The fifth difference between arithmetic and reading is the size of 
the repertory of these responses when a child enters echool. Reading is 
a textual system in which the existing responses are brought under the 
control of textual stimuli. Aarithmetic, on the other hand, has fewer 
contingencies programmed at the auditory level so that children enter- 
ing school have fewer numbers and operations in their listening 
spealdng vocabularies. It would follow that it would be easier to 
bring behavior under the control of textual stimuli if initial stages 

of the program allowed the child to respond orally. It may be desirable 

to first arrange contingencies so that responses come under the control 
(finger counting and dots) with number recog^nition occuraring 
after the diild is maJdng responses to the auditoary and object stimuli. 

Summaadzed, the sequence would be as follows: 

1. Vocal Imitation of numbears 

2. Vocal chaining of numbears 

3. Object counting to 10 farom an auditoary stimulus 

4. Finger counting to 10 from an auditory stimulus 

5. Matching dots to dots 

S. ilatching numbers to numbers (discarimination test of 
textual stimuli) 
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7* Forced choice, matching dots to numbers 
Matching dots to numbers 

9. Finger counting as an addition algorithm, i.e., method 
of coo^)uting 

Tasks seven and eight require the child to produce a selfoprime 
for naming the number and a self -prompt for the matching response • 

The child not only proceeds from a constant physical referent to the 
number, but responds to oral and three-dimensional stimuli before more 
difficult two-dimensional textual stimuli • Discriminated responses 
also precede constructed respcnses« 

Description of the Arithmetic Program 

The Arithmetic Program is composed of three major classes of 
arithmetic heavier: pre~ arithmetic, addition,^ and subtraction* Each 

class is divided into units with further divisions into (1) pretests 
to assess the child^s entering repertory, (2) teaching te<^niques and 
programmed sequencing to teach the responses specified in the objectives, 
and (3) evaluations to determine whether the child has acquired the be- 
haviors programmed* 

Terminal Behaviors and Pretests 

Each sequence has an objective which specifies the topography, 
setting conditions, discriminative stimuli, and accuracy criteria which 
the response must satisfy before the behavior is considered acquired* 

The mere specification of topography is insufficient* "Knowledge" or 
meaning is not inherent in topo<?raphy but is the specification of 

the behavior in its interaction with the controllii^ independent vari- 
ables* 



Administration of a programmed sequence is typically preceded by 
a pretest to assess the child *s arithmetical repeartory* Pretesting is 
essential because it provides information on (Ij the current repertory 
for overall post-evaluation of the program's effectiveness, C2) the 
current repertoiy for optimal placement within the program, thereby 
eliminating training on material the child already knows and at the 
same time assuring training in all termiaal and prerequisite behaviors, 
and C3) placement at a level In the program whe re he can respond cor- 
rectly at a high rate and thus receive adequate reinforcement to sus- 
tain his behavior* 



As each child enters the program, his teacher administers a gen- 
eral pretest covering behaviors iq> to and including terminal addition 
units* In addition to the general pretest, most units of the program 
have pretests specific to the prerequisite responses and terminal be- 
haviors for that unit. Data have shown, however, that once children 
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begin the addition program the sequence is such that few children have 
shills above the unit at which they started. 

Teaching Techniques and Program Sequencing 

Teaching techniques , Conciirrent with instruction in arithmetic, 
it is necessaxy to strengthen certain non- arithmetical responses through 
the use of social and token reinforcement. These responses include 
going to a study area without unnecessary delay, having the essential 
materials, sitting in a position to perform the task, azid attending to 
the materials. 

To increase precurrent attending, a teacher might change the mode 
of presentation or modify materials to evoke the child ^s attention (e.g. , 
isolate materials, move materials about erratically, use audio-visual 
devices for presentation, etc,) but such procedures do not improve attend- 
ing behaviors. If anything, they tend to make it more difficult to 
attract and maintain, good attending behavior. Behaviorally speaking, 
attending is a two-part chain where the first response (s) (precurrent) 
increases the probability of a correct arithmetical response. The 
terminal reinforcer strengthens all responses - attending presents (or 
makes available) the discriminative stimulus for reinforcement of the 
solution). This discriminative stimulus acquires a conditioned rein- 
forcing function and maintains attending behaviors. Good teaching in- 
volves the strengthening of all links in the chain until the reinforcer 
at the end (given for a correct response) is sufficient to maintain 
the conq>lete chain. 

The use of primes and pronpts . Once the behaviors have been speci- 
fied and the child has entered the program with an adequate attending 
repertory, the teacher is faced with the problem of how to evoke the 
correct arithmetic behavior so it can be reinforced. Several options 
are open to the teacher. She can sisply wait for the response to occur, 
which is highly unlikely; she can selectively reinforce closer and 
closer approximations of the terminal response (shaping) ; or she ca ^5 
evoke the response by using a prime. A pxi.me is a stimuliis which brings 
out reluctant responses (e.g., imitation, instructions, etc.). Because 
of the limited niimber of discrete responses required in this program 
(l.e., 1 through 20, +, -, and =), the teachers generally use imitation 
as a priming technique. The remainder of the arithmetic program involves 
helping the child to bring arithmetical responses under control of spe- 
cial verbal stimuli. Since a primed response is under irrelevant 
stimulus control, the prime is removed so that the terminal arithmetic 
behavior satisfies the objective of the arithmetic program. Sheer 
repetition of a response (drill), primed or not, does not lead to ac- 
quisition of the response. Learning occurs because the response is 
reinforced. 

Removal of primes while bringing the response under relevant stimu- 
lus control is achieved by the use of pro!q>ts. Pron^ts are fragments 
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or primes* While a prime will evoke a response with minimal condition- 
ing history, a prompt will evoke the response only if other variables 
have already acquired some stimulus control. Prompting is the addition 
of a stimulus to a terminal stimulus (frame) in order to Increase the 
probability of a correct response. Prompts vary in their ability to 
maximize correct responding and are faded by the teachers from strong 
to weak as instruction proceeds. When high error rates occur, teachers 
strengthen prompts; as the child comes under stimulus control, the 
teacher gradually eliminates; prompts. The terminal frames, or the "test” 
of objective mastery have no prompts. 

Prompts are divided into three categories: (1) Itormal prompts 

which add stimuli which, in turn, provide information about the form of 
the response (a formal prompt for 7 might be the /s/ sound); (2) The- 
matic proEQ>ts, which through added contextual stimuli, provide infor- 
mation on the "meaning" (a thematic prompt for 4 might be, "We celebrate 
Independence Day in July,"); and (3) Sequence prompts, which because 
of a number of frames with the same solution response, increased the 
probability of the correct (identical) response. 

Sequencing of steps . Basic to the use of primes =and prompts is 
the principle that one should never ask a pupil to do what he cannot 
do. In conjunction with primes and prompts, terminal arithmetical 
behaviors are approached in gradual steps. Step size refers to the 
functional difference between the consecutive stimuli to which the 
child must respond. Small steps minimize errors, keep reinforcement 
within the pupil's reach, and allow each component of the terminal 
behavior to enter into a contingency. 

In order to assure sustained activity on the part of the child, 
and to further maximize the probability that each response the child 
makes is correct, the arithmetic program as a whole, and unit sequences, 
as well, are composed of small steps. Each step in the unit programs 
must be mastered before the child advances to the next, since most 
units of work depend on mastery of previous units. 

By using a sequence derived through empirical analysis (responses 
of the child), the teacher provides the child with materials to which 
he can respond correctly; and through supplementary thematic, formal, 
and sequence prompts and the fading of such prompts, the child acquires 
arithmetical skills. 

In the event of a high rate of errors, remedial sets and proced- 
ures are introduced. The revisions aim to (1) eliminate confusing 
and/or incorrect frames; (2) decrease the rate at which prompts are 
faded; (3) reassess the prerequisite behaviors; (4) evaluate subsequent 
remedial programs; and (5) assess the subsequent correction of non- 
functional contingencies of reinforcement. 
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Managing contingencies of reinforcement . Vfhen possible, the child 
is encouraged to work independently, receiving reinforcement and cor- 
rections as n^essary to maintain steady work rates and accuracy. It 
is a well-known principle of learning that a child progresses most 
rapidly in a task when each response is reinforced, but that such a 
schedule is likely to lead to satiation of the reinforcer, and is also 
likely to lead to rapid extinction of the response when the reinforcer 
is not forthcoming. jPor these reasons, it follows that, initially, each 
response to the arithmetic material is reinforced with praise and a 
mark. As the child progresses in the program, the schedule of reinforce- 
ment is "thinned,” thereby decreasing the amount of child- teacher inter- 
action while maintaining high rates of correct performance. - This pro- 
cedure also forestalls satiation and extinction. Some units require 
constant tutoring, others require monitoring only upon completion of 
entire sequences. 

Managing incorrect answers . Errors are dealt with immediately in 
a way that tends to eliminate similar responses in the future. Sssen- 
"the teacher pauses following the child’s incorrect response 

and says, ’The answer is ." The problem is then presented again. 

If the prime or prompt used is inadequate, the procedure is repeated 
with stronger pron^ts. If the error occurs on a terminal item, then 
this frame is repeated later without a prompt. When a child is not 
engaging in either precurrent or arithmetical behaviors, he is systemat- 
ically ignored (put on extinction). As soon as the child returns to 
on-task behaviors, he is reinforced socially and pronqpted to continue 
with the problems. Severe disruptive behaxriors (those satisfying the 
time-out cifteria) are followed immediately with a period of removal 
from opportunities to receive reinforcement. 

Conq^onents of the Arithmetic Program 

Pre- ar Ithmet i c . The pre- arithmetic cosponent consists of 8 units 
with 21 subsets. These sequences are designed to (1) evoke arithmet- 
ical responses through the use of imitative pronpting procedures; (2) 
provide training in number chaining, (3) provide training in discrimi- 
nated and constructed responses to written numbers, objects, and repre- 
sentations of objects; (4) give training in precurrent attending be- 
haviors, and (5) provide a precurrent problem- sol ng chain for 
algorithmic solutions to addition problems. 

After completion of the pre- arithmetic sequences, the child is 
able to correctly and reliably: 

1. Imitate the numbers 1 through 20 orally presented in 
random sequences by the teacher. 

2. Count aloud from any starting number (e.g. , 3, 7, 
to 20. 
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15, etc.) 



3. Identify (name and point to) written numbers to 20. 

4. Count aloud a number of three-dimensional objects (blocks) 
equal to (a) an exact model, (b) an orally presented 
number, and (c) a written number. 

5. (a) Count out and circle a set of planometric stimuli 
(dots) to match an exact model, (b) count out and circle 
a set of dots to match a textual number, and (c) circle 
a textual number equal to a set of planometric stimuli. 

6. Orally and "pliysically” count sequentially a given number 
on his fingers in a systematic fashion when given a textual 
number stimulus. 

7. Say and ’’put out” the number of fingers (simultaneously) 
equal to a number presented (a) orally and textually, (b) 
orally only, and (c) textually only. 

8. Say and ’’put out” the number of fingers to match an oral or 
textually presented number, and then cotmt on the ’’put out” 
fingers from a second number (orally or visually given) so 
that the nuodber reached when the child exhausts his ’’put out” 
fingers is equal to the sum of the two numbers. 

Addition . The addition con^onent consists of ten units with 15 
sequences. These sequences are arranged to teach the child to per- 
form the addition operation to multiple- column, multiple-number prob- 
lems where carrying is necessary. The sequence begins with training 
the child to make an overt constructed response to ’’plus and equal” 
operation signs, using an imitative priming procedure. Next the child 
is taught to respond to horizontal addition problems (3+2=5). Trans- 
ferring control to vertical format is accomplished by using a double 
presentation procedture where the previously trained horizontal format 
is iised to prompt correct responses to vertical stimuli. The complexity 
of problems is increased in small steps, first where sums are small 
and require no carrying, then to larger sums with carrying. Through 
selective reinforcement, teachers eliminate the overt use of the finger- 
counting algorithm. 

After conviction of the addition sequences, the child is able to 
correctly and reliably: 

1. Respond ’’Plus” when asked to identify the plus sign, put 
out fingers equal to the right number in horizontal ad- 
dition, textual format, and then orally count with these 
fingers beginning with the number at the left to the sum. 

2. Respond ’’Squals” when asked to identify the equal sig^, com- 
plete horizontal addition of two numbers using the previously 






trained finger- counting algorithm, and construct (write) 
a textual answer. 

3. Respond to vertical two-number, single- column addition 
problems (solve) using the finger- counting algorithm, 
and constioict a textual answer. 

4. Respond to vertical, two-number, single- column addition 
problems using the algozrithm, but counting silently. 

5. Respond to vertical, two- number, single-column addition 
problems without overt oral counting or overt use of tLe 
finger- counting algorithm. 

6. Say the ^addition facts'* (sums equal to or less than 20), 
with a latency of less than five seconds, when presented 
with vertical, two-number, single-column addition flash 
cards. 

7. Independently and rapidly solve two- number, single- column 
addition problems with the schedule thinned to one rein- 
forcement per correct page. 

8. Independently solve multiple- number, single-column addition 
problems where sums do not exceed 20. 

9. Independently solve multiple-number, double-column addition 
pzoblems not requiring carrying. 

10. Independently solve multiple-nximber, multiple-column 
addition problems requiring carrying. 

Subtraction . The subtraction component of the arithmetic program 
consists of eight units with 15 sequences. These sequences are 
arranged to teach the child to solve multiple- column, successive bor- 
rowing subtraction problems. The sequence begins by training the child 
to make an overt oral response to the minus sign. As mixed addition 
and subtraction are introduced, the overt precuzrent attending response 
becomes functional. The child is trained on an overt finger- counting 
algorithm for subtraction which is subsequently used in the verbal 
borrowing chain (an overt precurrent response chain for borrowing). 

Zero is introduced for the first time in subtraction as the solution 
to problems where the minuend and subtrahend are equal, so that the 
response is functional (x-x is nothingl). At the top of the sub- 
traction component, the child will be responding to zero in the minuend 
and borrowing from successive columns. In the present program, the 
finger counting algorithm is faded to a covert level by requiring the 
child to respond faster and faster, but the overt verbal borrowing is 
retained. 
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After coxq>letion of the eight units, the child is able, unit by 
unit, to correctly and reliably: 

1. Respond **Tal:e a\>7ay** vhen asked to identify the minus sign, 
and solve two-nundber, single- column subtraction problems 
using an overt verbal chain and a finger-counting algorithm 
for subtraction e 

2. Discriminate and solve mixed addition and single- column 
subtraction problems not requirii^ borrowing operations 
(subtraction finger counting is acceptable)* 

3* Solve multiple- column subtraction problems, going from right 
to left colximns, not requiring a borrowing operation (finger 
counting is acceptable). 

4. (a) Answer ”Yes” or ”No” to whether or not the subtrahend is 

larger than the minuend, (b) subtract two, three, or four- 
column, non- borrowing problems from right to left, (c) solve 
subtraction problems where the minuend is a two-digit number 
(lC-19) and the subtrahend and remainder are one-digit 
numbex*s, and (d) write the number that precedes a given number* 

5* Solve two-column subtraction problems utilizing the verbal 
borrowing chain* 

8. Solve multiple- column subtraction problems utilizing the 
verbal borrowing chain* 

7* Solve multiple-column subtraction problems utilizing the 
verbal borrowing chain where successive borrowing is 
necessary* 

8* Solve multiple-column subtraction problems utilizing the 
verbal borrowing chain where one must borrow from zero (0) * 

Monitoring and Evaluating Progress 



The teacher-child interaction is the foundation for program evalu- 
ation and redesign* Because of her close contact with the child, the 
teacher can effectively arrange antecedent stimuli, sequences, and 
consequences* Daily monitoring of the child’s progress makes it possible 
for the teacher to modify sequences according to the demands of each 
child. While a teacher is programming for a child, the child’s be- 
havior prompts and reinforces the teacher’s efforts, resulting in a 
teacher-child interaction that is self -correcting* The pupil thereby 
detezrmines his own program and the teacher, by arranging contingencies 
of reinforcen»nt, serves as a representative of the society* The 
teacher’s success is a function of her sensitivity to the child’s 
behavior (teacher’s monitoring) and creativity (teacher’s arrang^ing of 
functional contingencies) , 
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Data are collected to (1) serve as the basis for objective criteria 
for moving the child forward in the program; (2) indicate program de- 
ficiencies for individual children so that remedial units can be con- 
structed ; and (3) serve as a basis for revision of the arithmetic pro- 
gram. 



The child's tutor collects data on the stimuli to which the child 
responds, including prompts, the correctness of the response, and the 
frequency of reinforcement in all units where the child does not make 
a constructed or discriminate<| textual response. If the response is 
textual, the data are taken directly off his worksheet for analysis. 
The teacher assigns the next section of the program when the child 
reliably performs above a S0% accxiracy criterion. If it appears that 
occasional errors are primarily a function of inadequate attending be- 
havior, the teacher allows the child to progress to the next unit, and 
makes a point of strengthening attending behaviors durii:g the session. 
The S0% accuracy critericm for mastery has proven valid, for only one 
child required further remedial work after he had satisfied the cri- 
terion. 



Example of Two Units in the Arithmetic Program 

The units (S & 9) described below are designed to help the cliild 
change from overt finger- counting algorithm to covert responding. The 
purpose of these sequences is to increase the child's speed in doing 
arithmetic problems and to make the use of addition more functional for 
him. (He is more likely to be reinforced by members in his community 
if he neither counts aloud nor uses his fingers to get the answer.) 

The procedures are remarkably simple in that the teacher takes the role 
of the verbal community and reinforces ”being quiet” and ”not using 
fingers. Por the covert verbal counting program, the teacher merely 
tells the child to count silently and reinforces the child's correct 
solution responses. That is to say, the teacher uses an instructional 
prime to eliminate a response and then reinforces the second part of 
the chain (solution) . Fading overt finger counting is done by the use 
of a 'finger- counting box.” This is merely a box under which the child 
places his hand when he is counting, thereby removing the visual stimu- 
lus. Again the child is reinforced for correct answers and for keeping 
his hand out of view. After some practice, the box is reiooved the 
overt use of fingers is given a negative instructional prime (”Do these 
problems, but don't use your fingers.”). The child is reinforced for 
correct solutions when he has not used overt finger countix^. 

A. Objective of unit S: To tiransfer overt verbal counting to covert 

responding. 

B. Pretest (informal) ; 

Teacher: ”Do these, only count quietly. *' 



Child: Does problems. 

Teacher: Reinforces child if he counts quietly; if not, 

she presents the programmed sequence. 

C. Evaluation: If the child counts quietly, and finds solutions, 

he is advanced to the next unit. 

D. Materials: Addition problems in vertical format. 

Teacher: **Do these problems, counting quietly.'* 

Child: Counts quietly — ^ reinforcement 

Not quietly correctional procedure 

Teacher: Reinforces correct answers and quiet counting. 

A. Objective of Unit 9: To fade the overt use of finger counting. 

It is identical to unit 8 except that the child is provided a 
''counting box" to cover his hand. Verbal counting should be 
covert. 

B. Hb Pretest. 

C. Sequence: Nbw that the child is using finger counting quietly, 

this program makes the finger counting covert by removing visual 
cues and increasing the speed requirements. 

D. Materials: Finger-counting box. 

Teacher: Places box over child's hand and monitors 

the child's behavior. 

CSiild: Reinforced for counting silently, keeping hand 

under box, giving correct solutions, and increasing 
the speed of his responses. 

Data on the Arithmetic Program 

Standardized tests were administered to the children by the 
teachers on admission to the class and at the end of the academic 
year. For aidthmetic, three achievement tests were used: The 

Caldwell Preschool Inventory (1967), The Wide Range Achievement Test 
OVRAT) (1965), and the tests from the Arithmetic Program. The 
Caldwell is a brief standardized assessment procedure designed for 
children in the three-to-six age range. The numerical section of the 
test consists of nineteen oral questions. The child is asked: Questions 

conceiming the ntnaber of body parts (eyes, coses, hands, toes); the 
ntimber of wheels on vehicles (car, bicycle, tricycle, wheelbarrow, and 
row boat) ; to count to five; the number of comers on a sheet of paper; 










to identify (more, less, or equal) arrangements of checkers; and to 
identify in a line of checkers the first, second, middle, next- to- last, 
and last ones. Maximum score is nineteen. The second test, the Wide 
Range Achievement Test, covers dot counting, nunOier recognition, oral 
more- 03 >less problems, and simple oral story problems using addition 
and subtraction. Scores are given in grade equivalents with K re- 
ferring to nursery school, Pk. to pre-kindei^arten. Eg. to kinder- 
garten; numbers designate the elementaxy grade levels^ beginning with 
one (1.0). The third test from the Axrithmetic Program is derived from 
the general and unit program pretests and posttests. The pretest 
score refers to the child's repertory at entrance and the posttest 
score represents the final unit mastered at the end of the academic 
year. 



Table 8-1 shows the scores on the three tests for the children 



Insert Table 8-1 about here 



for the 1970-71 classes. The table also shows for each child, age on 
admission, Peabody Picture Vocabulary Test age and quotient (Dunn, 
1959), and number of mon'Uis each child attended class. It can be seen 
that all the children who were in school, for four or more months, with 
the exception of one, C.B. , made substantial gains. C.B. had persist- 
ent difficul'ty in discriminating between written numbers. This de- 
ficiency restricted her to oral arithmetic until late in the school 
year. The grreatest gain in arithmetic, 1.8 grades, was attained by 
E.D. 



Two children, who had difficulty with the unit involving dots, 
nuod>ers, and sets, were studied in detail because of their in^lications 
for iiQ>roving the arithmetic program. 

The three t 3 q>es of arithmetic tasks in question - dots, numbers, 
smd sets - occur in the program after number discrimination, recog- 
nition, and verbal counting from 1 to 20, and before the introduction 
of addition. In the first t 3 rpe of task, A below, the child first looks 

A 
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at the number in the box at the left, then counts and circles the number 
of s 3 nabols (6 stars) that are equal to the numeral. In the second type 
of task, B below, the child counts the group of symbols in the box and 
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Table 8-1 



Children's Arlthnetlc Scores at the Beginning 
and End of the Academic Year, 1970-71 



WEAT Arithmetic 



Age FPVT Score Months CPI Grade Program 

on on Admission in Score Placement thiits 



Child 


Admis. 


Age 


Quotient 


Class 


Pre 


Post 


Pr© 


Post 


Pre 


Post 


Gain 


B.B. 


5-10 


4-7 


80 


1 


12 


— 


♦ 

Eg* 5 


— 


1 


2 


1 


C.B. 


5*6 


5-5 


89 


6 


8 


10 


— 


Kg. 2 


1 


2 


1 


G.B. 


5-11 


5-4 


91 


8 


16 


17 


1.2 


2.1 


1 


21 


20 


N.B. 


5-5 


4—2 


88 


4 


J? 


13 


1.0 


Eg.6 


4 


18 


20 


P.C. 


e-10 


7-0 


83 


9 


17 


IS 


1.6 


2.4 


19 


26-^ 


7+ 


A.D. 


7-3 


7-10 


108 


9 


18 


18 


Kg.S 


Kg. 6 


1 


11 


10 


K.D. 


5-9 


4-11 


85 


9 


. 9 


12 


** 

PEgS 


1.6 


2 


20 


18 


H.G. 


6-9 


5-8 


85 


7 


11 


15 


— 


1.4 


1 


8 


7 


W.J. 


5-3 


3-10 


59 


1 


13 


11 


Eg. 9 


1.4 


4 


15 


11 


M.K. 


7-1 


3-10 


59 


1 


13 


11 


Eg. 9 


1.4 


4 


15 


11 


M.E.H. 


5-8 


3-7 


59 


8 


10 


13 


PKg6 


Eg. 9 


1 


17 


16 


M.L.M. 


6-10 


5-8 


85 


4 


13 


15 


1.2 


1.8 


1 


17 


16 


S.M. 


5-8 


4-11 


85 


3 


— 


7 


Eg. 2 


Eg.S 


1 


3 


2 


K.S. 


6-10 


S— 2 


91 


1 


15 


15 


PKgS 


H^gS 


1 


3 


2 


S.W. 


G-11 


7-5 


8S 


9 


9 


12 


Kg. 2 


1.0 


4 


11 


7 



’^*PKg. =s Pre-Kindergarten 
Eg* = Kindergarten 
— = MO test available 
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the equivalent numeral 
requires the child to 


to the right. The third t 3 rpe of task, 
count the group of sjuidbols on the left 
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asid then count and circle an equal number of s]nidbols on the xl^ht« Ten 
problems in each kind of task are usually included in a daily assignment. 



The children work on these problems under two conditions: Inter- 

mittent Teacher Attention (ITA) and Continuous Teacher Attention (CTA). 
During ITA condition, the teacher moves around the classroom dispensing 
praise and marks to individual children for correct work. During the CTA 
condition, the tutor works with the child individually giving verbal 
praise and a mark each time he correctly completes a pzoblem. Thus, 
intermittent reinforcement is given in ITA, and continuous reinforcement 
in CTA. In both situations, if the child answers a problem incozrz«ctly, 
he is sickly instiucted to go on to the next problem. 

V 

N. 

In the tasks described above, each is viewed as a sequence of 
chained responses (i.e., **a sequence of responses in which one response 
produces conditions essential to the next") (Fezster & Skinner, 1957). 
For exaoq>le, in the first task, counting and circling the xnusber of 
symbols equal to a given number, the following responses (iq>*s) occur: 







Identifies the numeral 
Points to the first * 

rm tf tf 

Says one 

Points to the second 4c 
Says "two" 



- Points to the sixth « 
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Rpl 3 - Says ”slx" 

- Circles six *^s 

Although each of these responses (and similar ones in the other two 
tasks) can, and had been reinforced earlier, only the terminal re- 
sponse of ’’circling six stars" was reinforced during the ITA and CTA 
conditions. 

Figure 8-1 shows the performance of the first child, S.V. Although 



insert Figure 8-1 about here 



S.W. *s early performance with relatively easy, pre- addition problems 
was satisfactory in the ITA condition, it deteriorated as the level of 
difficulty increased. His average accuracy across the 18 ITA sessions 
was 63%, far below the 90% required to advance to the addition units. 
At the nineteenth session, a tutor was provided and the Continuous 
Teacher Attention condition was initiated* Average accuracy for S.W. 
across the nine CTA sessions was 60%, almost identical to the previous 
ITA condition. 

Since consistent differential reinforcement of the three terminal 
arithmetic behaviors proved ineffective, the training sequence of re- 
inforcing each component of each task was started whereupon accuracies 
for all nine of the resulting CTA sessions were above 90%. 

A replication of these results was attempted by first disrupting 
S.W. *s perfozttance and then by retraining him with the previous train- 
ing sequence. In the first several conditions (R^), the tutor gave S.W. 
the daily assignment, lef*^ the room and returned when S*W. coiqpleted 
it, to check his work anu give verbal ^proval and a mark for each cor- 
rect problem. Figure 8-1 (R^) shows that S.W, *s performance did not 
decline to the original levels (average accwcacy was 82%) and that the 
last two sessions met the 90% mastery cziteirLon. Thus a second re- 
versal condition (Rg) was initiated. The R 2 condition was identical 
to R 2 with the exception that the tutor did not check S.W. 's conqpleted 
assignment and did not give verbal approval or marks. Figure 8-1 (R 2 ) 
shows that accuracy still remained high, but the rate of responding to 
to the problems declined from 30 problems in 10-15 minutes to two prob- 
lems. Since the H 2 did not aceo&q>llsh the objective of disrupting 
the accuracy of S.W**s performance, a third reversal condition (R 3 ) was 
pot into effect, in R 3 ,, the tutor worked with S.W, and gave him verbal 
approval and a mark for every incorrect answer. Figure 8-1 <R 3 ) shows 
that performance declined to a low of 7% under these conditions. 

Next the original training sequence was readministered atmI the 
frequency. of errors declined at approximately the same rate as it had 
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in the osriginal training* The nine final C£A sessions in Figure 8-1 
show that S.W. *s work remained at the 90% mastery level. 

Figure G-2 shows the performance of the second child (A.D.) under 



Insert Figure 3-2 about here 



all the conditions described above. A.D.'s progress v/as remarkably 
similar to that of S.W. The average accuracy was 53% under the ITA 
condition, and 50% with a tutor, under the CTA condition. Figure ‘8-2 
CCTA) shows that training resulted in a highly accurate and stable per- 
formance. Like S.W. *s, A.D. *s performance was not completely disrupted 
by the first reversal involving reinforcement at the completion 

of the daily assignment. Figure 8-2 shows that A.D«'s accuracy also 
increased toward the end of the Rj^ condition. However, the second 
reversal (R2>» involvii^ no reinforcement for correct problems, was 
effective; the child continued to work at a high rate (i.e. , 30 prob- 
lems in 10-15 minutes) until accuracy fell to 27%. 

The second training sequence did not result in A.D. *s complete 
mastery of the arithmetic tasks during the following CTA condition, 
due, in part, to the intending close of the school year, and an 
attesq>t to finish the training phase before school was over. Accuracy 
for the last CTA sequence ranged from 80% to 97%. Following the third 
CTA condition, training was begun once again but unfortunately could 
not be completed by the end of the school year. 

To summairize, it can be stated that the behaviors dealt with in 
this study are complea:. They include discriminated responses, con- 
structed responses, fine-grain motor responses with a pencil, verbal 
responses, and the s 3 nichronization of verbal and motor responses. Known 
behavior principles of chaining and reinforcement, originally derived 
from Infrahuman research, were utilized in an applied setting to re- 
mediate academic problem behaviors whic h are considered to be pre- 
requisite for many arithmetic skills. Differential reinforcement of 
the terminal products of the three chains did not strengthen the chain 
appreciably even when the coiqplete chain occurred at a respectable 
rate during the Intermittent Teacher Attention condition. Intermittent 
reinforcement (ITA) versus ccntinuous reinforcement (CTA) of the term- 
inal response did not affect the strength of the chain. However, a 
well established chain was efficiently maintained under the CTA con- 
ditions^ 

The results of research of this kind can be used to develop re- 
medial procedures. The core training p*’ocedure described here was 
short^ed while the study was in progress, and the condensed version 
used successfully to deal with similar problems with two other children. 
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The VJritlng, Spelling, ard Langi**ige Programs 



The Writing Program 



Introduction 

Writing is the production of written symbols (textual stimuli) 
that serve as discriminative stimuli for reading and arithmetic be- 
haviors. In a finer analysis, there are two kinds of writing, dis- 
tinguishable by the form of the stimuli that control the production of 
the symbol. First, there is the behavior of writing from a model, which, 
in a way, is a constructed version of the match- to- sample task. Sec- 
ondly, there is writing in response to dictation, or self-produced cues. 
Such behavior normally is referred to as spelling and composition. 

Since writing is a form of verbal behavior, it can be coDHpared 
with the other two ”R*s” of verbal behavior: reading and arithmetic. 

Analyses of these two subjects have revealed that the teaching of 
reading and arithmetic involves, primarily, the establishment of appro- 
priate stimulus control (e.g. , the response ’*5" is under the control of 
”?+3;” the verbalization "fish" is under the control of the letters, 
f-i-s-h). The contingency depends on the cue- relevancy of the xresponse. 
Teaching writing, on the other hand, is principally a process of response 
differentiation, or the shaping of a response. As the phrase, shaping 
of a response, indicates, the emphasis in writing is on the shape or 
topography (form) Of the response, rather than on the antecedent con- 
trolling stimuli. Reinforcement is contingent upon the foim of the 
response, not upon the conditions under which the response is made. 

The three areas of verbal behavior differ in their standards for 
a correct response. The criteria for reading and arithmetic are set 
by the society for which the teacher is an agent. The society defines 
”12" as the criterion response to ”S+4;” the teacher cannot reinforce 
"ll” because it "approximates” 12. The answer must be exact. Similarly, 
the correct verbal response to s-t-a-r is "star"; the correct response 
cannot be shaped up by reinforcing "car” as an approximation to the de- 
sired vocalization. The established and acceptable solutions to arith- 
metic and reading problems are then, we see, unique. Such is not the 
case with writing. Although the criteria for coirrect responses in 
writing are, in general, established by the verbal community, the teacher 
has great latitude in what she considers an acceptable response. Re- 
sponses in writing can be partially correct; in reading and arithmetic, 
they are either right or wrong (i.e. ,^?, written so, is correctly. formed, 
but the slant is incorrect;!^ is correctly .constructed but the elements 
are disproportionate. Both letters may very well be accepted as meeting 
the criterion, since there is greater tolerance for variance in writing. 
Blest often, a legible resimnse approximating the model is considered 
"correct,” As we know, there are more acceptable writing styles than 
are correct ways to read a passage, or correct answers to a problem in 
subtraction. A unique feature of writing, in contrast to reading and 



arithmetic^ is that it can be shaped more siiqply than J.ust tvorking up 
from easy to more difficult words or problems. The response E, for ex- 
anQ>le, can be shaped in the sense of reinforcing successively closer 
approximations to the desired topography E) • 

The process of response chaining is important in all three forms 
of verbal behavior. In reading, it involves the stringing together of 
words; in arithmetic, the learning of arithmetic ”facts;” and in writ- 
ing, the smooth execution of complex letters and sequences. 

Writing is similar to readli^ in that it is strongly maintained by 
contingencies in the natural environment. When you can write, you can 
label your own possessions, sign out library books, communicate by 
letter, write checl^, and even qualify for credit cards. Reading is 
equally well maintained by natural contingencies^ although arithmetic 
(due to its present level of automation) is most often reinforced by 
artificial and arbitrary contingencies (e.g. , solvix^ textbook problems). 
Perhaps this is why arithmetic is considered by some children as the 
"least favorite” subject in elementaiy school. 

In constructing a program to teach writing, the following points 
should be considered: (1) Writing is the shaping of a motor sldLll to 

the point where the product of the response approximates a specified 
model or topography. The terminal responses (letters) can be broken 
down into conponents or elements. Production of these elements should 
be mastered before the elements are combinad into a more 'conplex letter 
form. Letters containing a common element should be taught together. 

Fbr example, the child already knows how to make a circle because he 
has circled answers in pretests in the reading program, etc. Since a 
small circle is the common element in a number of letters, the child 
can readily be taught to make an a, b, c, d, g, p, and other rounded 
letters. (2) Writing should be maintained by natural contingencies. 
Writing can be made functional for the child by teaching him to write 
his own name, words, stozrLes, etc, as soon as possible, so that the 
contingencies of the social environutent can take over maintenance 
of the behavior. 

Description of the Writing Program 

The wrltir^ program was revised during the summer of 1969 axid was 
extended in the summer of 1970 to inclxide cursive writing. The need 
for the revision became apparent when, after completing the then exist- 
ing program, which relied heavily on tracing, several children were able 
to execute the final tracing step, but were unable to meet the criterion 
of legibility on primary paper. The revised program teaches the child 
to make, on primary paper, exact copies of letters and words from models 
furnished him. I^hasis is put on having the letters and numerals ”sit” 
on the lines of the primary paper as th^ do in the model. A child is 
reinforced specifically for a proper "fit” within the lines. The ob- 
jective of the program is to teach the child to write manuscript and 












cursive letters and words in response to printed, t 3 rpewritten, or oral 
cues. 



Writing is a formal part of the class curriculum. Each child has 
a folder in which is wxiLtten his daily apsignment, planned particularly 
for him on the basis of his previotis day's performance. 

The writing sequence involves manipulation of several dimensions. 

A child can progress independently in each of these sequences: (1) 

holding the pencil, (2> making finer discriminated and differentiated 
responses, (3) working with smaller and more distant models, and (4) 
mastering increasingly more conq>lex letters, 

1, Holding the pencil . The terminal behavior of this segment of 
the program is for the child to hold a pencil correctly. First, the 
teacher determines whether the child is right or left-handed. This 
is done by aslrii^ him to point, to pick up and hand objects to the 
teacher, and to show how high he can reach on the wall. If the child 
is clearly right or left-handed, he is taught to hold a pencil with 
his preferred hand, A child who uses both hands in the tasks is ob- 
served over an extended time to* determine which hand is preferred and 
he is taught to hold a pencil in that hnnd. If no preference is appar- 
ent, the parents are consulted and a decision is made regarding his 
training. 

The primary pencil is marked with red, blue, green, and white pens 
to help the child learn how to hold it. Corresponding marks are put on 
the child's fingers with crayons or magic markers, to show where each of 
the three "holding” fingers should be placed, A mark is also made where 
the pencil should touch the ”v” between the thumb and forefinger. If 
necessary, a mark may also be made on the ”v”. 

The steps in instruction are as follows: (1) The child's hand is 

marked and the pencil is marked <see Figure 9-1), 



Insert Figure 9-1 about here 



(2) The child matches dots on his fingers to dots on the pencil. The 
teacher holds the pencil and says, "Show me which finger goes here.” 
Errors are corrected by taking the finger and touching it to the pencil 
at the properly narked point. (3) The child rests his hands on the 
desk. The pencil rests on the desk. The teacher picks up the pencil 
and touches the white mark on the pencil to the white mark on the hand, 
puts the pencil down, and says, "You do it - pick xq> the pencil," (4) 
The child continues to use the marked primary pencil. After a time, 
the colored marks can be faded. 
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BACK OF RIGHT HAND PALM OF RIGHT HAND 

Figure 9-1 



Making finer discriminated and differentiated responses . 

The type of paper used in the writing sequence is important* l4.rst, 
the lines on the paper indicate where to write* Second, the width 
of the spaces between lines determines how much control is required 
for successful reproduction of the models. 

The child begins the writing program using paper with wide, easily 
discrlminable, colored lines which requires only gross coordination 
and progresses to the point where he can successfully use paper with 
narrower, uniform lines which requires finer manual control* There 
are five ld.nds of paper: (1) Paper No* 1 contains only three writing 

lines on a page, an arrangement that makes it apparent to the child 
Just where he is to write* The top, middle, and bottom guidelines are 
of different colors to emphasize whore letters and numerals are to 
touch. (2) Paper No. 2 contains five writing lines on a page, requir- 
ing some discrimination on the pupil's part. Spaces are the same width 
as on No. 1 paper, but the colored guidelines are somewhat faded out. 

(3) Paper No. 3 is similar to No. 2 in width of line and number of lines 
per page. The one difference is that the top and bottom guidelines are 
now the same color; the mid line is a second color. (4) Paper No* 4 is 
regular primary paper: five lines per page, width of space the same 

as Nos. 1-3. The three guidelines are more faint and all are a single 
color. (5) Paper No* 5 is advanced primary paper* There are seven 
writing lines per page with the width of the space decreased proportion- 
ally* All three guidelines are one color. 

Wien the teacher observed that the child is performing well at one 
level Ci.e*, most of the productions remain within the lines), she ad- 
vances the child to the next level* 

3* Working with smaller and more distant models . There are two 
t 3 rpes of models for copying letters* The first are permanent models 
that are itrcluded in the child's daily folder as his writing assignment. 
These models have been constructed on No* 1 paper and are mounted in 
plastic so that they can be used repeatedly* There is such a model 
for every number and letter* The second t 3 rpe is a model constructed by 
the teacher at the beginning of each line of work. 

Initially, the model is the same size as the expected response and 
is on the line the child uses to make his copy. As he moves through 
the program, a transition is made to smaller, typed models on a sepa- 
rate paper. 

4* Mastering increasingly more complex letters . The sequence of 
presentation of letters is determined in an order of increasing com- 
plexity. All letters are analyzed into siaq>le components or elements 
and are presented for learning in g^roupings based on the presence of 
a common element. For example, \dien the two first con^nents (a hori- 
zontal and a vertical sticl^ have been mastered, the letters 1, t, i, T, 
I, L, E, F, and H are presented. One. element is learned, along with all 
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its compounds before another element is Introduced. The order In 'which 
the elements and compounds are presented is given below. 



Elements 


Compounds 


- 1 


1 1' TIlEfhh- 


\ \ 


N 


/ / 


xX7 2zy VyYMAWwKk 


0 0 


OcacjJ & Q Cc O’© ‘Jqp A 




Jf-3 


0 


P ft 6 3 f>ZS 


U V 


U u 


n 


n m h t- 


5 5 


5 s 



Once the child has mastered the capital and lower case letters and 
the digits in the programmed order, he goes on to constmct from models 
words from the reading program. Wi’th the introduction of wosrds, there 
are instructions for proper spacing of letters within the word. After 
wozi:ing on single words, the program advances to writing of phrases 
and, finally, of sentences. 

Pretest . Before beginning the 'writing program, each child is given 
a pretest which requires him 'to reconstruct all capital and lower case 
letters from griven models. Since the models are not presented on lines 
nor the reconstructions made on lined paper, there is no way to assess 
■the child’s ability to coordinate between the lines. The pretest does, 
however, provide knowledge of the child’s entering repertory, of his 
handling of a pencil, and of his greneral manual coordination. 

Teaching procedure . Mien introducing a letter or conponent, -the 
teacher Indicates and names -the permanent model, demonstra'tes how the 
letter is formed, and instructs 'the child to follow the s'teps in the 
same order. Verbal instructions are given along with the model. The 
child is reminded 'to stay be'tween the upper and lower guidelines: 
want you to copy 'this letter making sure that you stay be'tween the 
blue lines.** Hand-guiding is also used. If the child is having diffi- 
culty producing the letter, and verbal and hand-guiding aids are not 
functional, the teacher makes a dotted fig^ure for the child 'to trace 
several times. 

Miile the nmin en^hssisis on obtaining a proper **fit** be'tween the 
lines, other criteria are applied 'to responses in the writing program: 

Is the movement smooth and continuous? Are there angles where there 
should be? Is there proper spacing be'tween letters and words? Is the 
production consistent? 
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Contingency aanagement . Reinforcement in the form of praise and 
marks is given for successive approximations to the desired letter, but 
once the child has mastered a level of achievement, he is not reinforced 
for a lower level of work. The criterion for reinforcement is having 
the letter touch the lines in the proper place. 

Errors are corrected immediately. The child is stopped at the 
point in the letter where he begrlns to go wrong and is corrected there, 
not after he has completed the letter incorrectly. If the child is 
not attaining the required siclll level, the teacher again demonstrates 
how the letter is made, or breaks up the response into smaller steps 
and builds the desired response. For exaople, ”4" can be broken into 
its three parts. 

Transition from Manuscript to Cursive Writing 

When the child has cocopleted the manuscript program, cursive writ- 
ing is introduced. The analysis of letters into elements and their 
presentation in the order of complexity is the same as those in the 
manuscript program. The format of the materials is a sheet of primary- 
ruled paper with the model and teacher- constructed) at the 

left-hand side of the line. 

The child is given the page, shown how to put it at the proper 
angle on his desk, and told to look at the sample. He is asked the 
name of the letter and is then shown how the letter is made. If he 
does a reasonably good Job in making the letter, he is reinforced. 

If he has difficulty in making the letter, various aids are used. For 
example, the teacher may gdide the chlld*s hand as he makes the figure, 
and then gradually withdraw this prompt. Or she may outline the letter 
with dots and he can trace it. 

To date, only the program for lower case cursive writing has been 
prepared. A summary of the basic elements and their corresponding 
compounds is given below: 




When the child has mastered enough letters, words are introduced 
in the same way in which the letters were introduced. l&>del words are 
constructed from the letters the child already knows. At this stage 
in the program, the child is given a list of the printed and ciirsive 
equivalents of the letters, to use as prompts. 



After the child has learned the first five letters (i, j, u» w, t), 
the cursive identification pxogram is begun and continues simultaneously 
with the cursive v;riting program. This is a matching task designed to 
teach the child the cursive equivalents of printed letters. Each frame 
is divided with the printed letter on the left and three cursive letters 
on the right, the correct one and two dis tractors. The task can be done 
independent ' by the child, usii^ a sinq>le teaching machine. The child 
inserts the page in the machine and pushes it up to the first frame. He 
looks at the printed letter, finds the cursive letter that matches it, 
and circles this letter. He then pushes the page up to see whether his 
choice was right. A plus sign appears under the correct answer as shown 
below; 



1 

* » t 

* I » 

' . I 

Teaching cursive writing, using a programmed arrangement of elements 
and compounds, has proven fairly successful, although further refine- 
ments and testing will make it even more effective. Figure S-2 presents 



Insert Pig^ure 9-2 about here 



sauries of the terminal behavior of K.D, on the cursive writing program. 
f:,D, began the academic year on the most elementary level of the manu- 
script program, cong>leted that level and progressed through the entire 
p3rog:ram for cursive letters. ... 

Making writit^ functional . An attempt was made during the 1970-71 
sdhool year to extend the writing program beyond the mechanics of letter 
production. This program was designed in response to the problems of 
one particular youngster. The child, AuD. t was making little or no 
progress on 'tiie writing program: praise and marks did not result in 

either on-task behavior in vrr±t±ng or in successively closer approxi- 
matioi 2 S to model fig:ures. The teacher was advised to try a different at- 
tack. A.D. was asked to dictate stories to his teacher in response to 
magazine pictures, ^en he finished his story, he used the teacher's 
written text to write the story himself. Words that met the standards 
of touching the lines, proper spacklng, etc. were cut out of the primary 
paper cm which he had written azsd pasted in story fashion below the 
picture. Words and phrases were rewritten until they met the l^ibillty 
standards for inclusion in the story page. 

Figure 9-3 presents s jsples of A«D.'s writing immediately prior to 
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Figure 9-2 



Insert Figure 9-3 about here 



the introduction of the story- writing procedure, and Figure 9-4 is a 



Insert Figure 9-4 about here 



sao^le of his work four days later« The change is dramatic. Appar- 
ently this exercise was highly reinforcing for A.D. because (1) the 
form of his writing showed rapid improvement, (2) problems of off- task 
behavior were greatly reduced, C3) he progressed from wrtting separate 
letters meeting program criterion to writing complete phrases, and (4) 
his stories became progressively more elaborate and soon his writing 
included letters to relatives and friends. 

Monitoring Writii^ Behavior 

A record is kept of each child’s progress through the program, in- 
clTiding the date on which each letter was introduced, the level of paper 
being used, and the attainment of satisfactory achievement on the various 
letters and numbers. A summary of the data for all children using the 
Writing Program during the 197C-71 academic year is presented in Table 
9-1. 



Insert Table 9-1 about here 



The Spelling Program 



Introduction 

Spelling may be analyzed as the production of oral letters in a 
sequence (constructed verbal responding) or the production of written 
letters in a given sequence (constructed textual respondii^) . In oral 
spelling, the child must Imow the names of the letters; in written 
spelling, he must 3mov/ how to write the lettesrs. With only a few 
exceptions (e.g. , telegraphy, flag signals), spelling behavior occurs 
as a response that precedes wjriting. Sven the question, '*Hov/ do you 
spell ’necessary*?” leads to a verbal response that in turn leads to 
a written response by the questioner. Thus the terminal functional 
spelling response is the production of a written, not an auditoary 
stimulus. Although knowing the names of the letters is not a pre- 
requisite for written spelling behavior - a child may write the word, 
cat; read the word, cat; and match the word with a picture of a cat, 
without being able to identify the letters, c-a-t - this knowledge 
is an aid to written spelling in at least two respects. (1) In a 
classroom, oral spelling usually has more immediate consequences from 
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Figure 9-3 



Table 9-1 



Sinmnary Data for Children Using the Writing Program 
for the 1970-71 Academic YSar 

i- 

V; 



Days 



Child 


Age 

on 

Admis, 


Entering Behavior 
Paper Letter 
No, Sequence 


on 

Program 
35 min/day 


Terminal 

Paper 

Nb, 


. Behavior 
Letter 
Sequence 


Comments 




5-S 


1 


1 


91 


4 


56 


Incomplete 

Alphabet 


G,B. 


5-11 


1 


X 


100 


5 


•• 


Conq>lete 
ms, program 


H,B, 


5-5 


1 


1 


23 


5 


68 


Complete 
ms, program 


P,C, 


S-10 


4 


68 


SO 


5 




All cursive; 
sentences 


A,D, 


7-3 


1 


Pencil Prog 


, 111 


5 






* 

K,D. 


5-9 


1 


1 


153 


5 




All cursive; 
ms, program 


H,G, 


S-9 


1 


1 


92 


4 


68 


Complete 
ms, program 


W.J. 


5-3 


1 


1 


44 


4 


SC 


CoQ^lete 
ms, program 


M,E, 


7-1 


3 


1 


38 


4 


68 


Cotqplete 
ms, program 


M,£,M, 


5-8 


1 


1 


132 


4 


67 


Phrases 


M,L,M, 


6-10 


1 


1 


59 


5 


67 


Phrases 


S.M, 


5-8 


1 


1 


49 


4 


55 


Incomplete 

Alphabet 


K,S. 


6-10 


1 


1 


30 


4 


41 


Incomplete 

Alphabet 


s,w. 


8-1 


3 


67 


110 


5 


•• 


All cursive; 
sentences 



^Writing saisples from these students are presented in Figures 9-2, 9-3, 
and 9-4, 

^^Modifications in the normal order of presentation were made for A.D. 

He was writing wozds using the letters he had mastered before he had 
cos^leted the entire sequence of letters. 




tlie teacher than written spelling* (2) Systematic self-prompting 
is more probable when the child knows the names of the letters* 

Using the analysis of reading behavior as a guide, the acquisition 
of spelling should proceed in a sequence that requires the child (1) 
to discriminate the target word from other words, a skill geneirally ac- 
quired during the reading program, (2) to copy the target word from a 
model, first achieved in the wzi.ting prog^ram and strengthened further 
in the spellii^ program, (3) to read orally the target word, as acquired 
in the reading program, (4) to write the taiget word from dictation, 
and (5) to name orally the letters of the target word in sequence when 
the word is presented orally. 

Description of the Spelling Program 

The terminal behavior taught by the spelling program is a con- 
structed written (textual) response to an auditory stimulus (i*e*, 
writing words from dictation). The same vocabulary list and word se- 
quence are used for both spelling and reading. There are thus 26 units 
in the spelling program. Before he is placed in the spelling program, 
the chfd (1) must have completed the first 10 words in the reading pro- 
gram, and (2) must have progressed in the writing program to the level 
of copying words from a typewritten model. 

The spelling program requires the following materials; 3” x 5” 
study cards with l^pewritten models of words from the reading program; 
Language Master cards with auditory models of words from the reading 
program (see Figures 7-3 and 7-4); a homemade teaching aid, called a 
study board, with one area for exposing or covering the typewritten 
model and another area for storing models of words already studied; a 
Lai^uage Master tape recoirder/player; and pencil and paper. 

Each child has a spelling folder in which he keeps paper and his 
study board. Daily, the teacher places the 3” x 5” assignment cards 
and the Language Master cards in the pocket of the study board. At 
the beginning of the program, the child is given only 3 words at a time, 
then 5, then 10, depending on his speed and acciuracy. 

Self-study procedure . The child is taught how to learn new spell- 
ing words. At the beginning of the spelling period, he takes out his 
spelling folder and removes the materials. He places the study cards 
with the models in a pile on the first area of the study board. He 
attends to the first word, covers it, and immediately v/rites it. V/hen 
he has written it, he then exposes the model again and checks his spell- 
ii^. If the word is correct, he removes the study card to the second 
area of the study board and goes on to the next word. If the word is 
Incorrect, he goes through the sequence once again. The teacher inter- 
mittently provides verbal approval and marks for correct work, and help 
when necessary. 
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Evaluation, When all the words have been wrttten correctly, the 
child takes the Language Master cards and a clean sheet of paper to 
the table with the Language Master tape recorder/player* He runs the 
cards through the machine one at a time, writing the words as he hears 
them. When he has completed the assigned words, he returns to his seat 
with his materials and raises his hand to indicate that he has conpleted 
the lesson* The teacher comes to his desk and checlcs the spelling. She 
reinforces the correct words and asks him to rewrite all incorrect words. 

The program is varied for individual children* Children who display 
high accuracy on the study part of the program (writing from written 
models) are allowed to take the spelling test first and study only the 
words which th^ missed* The test is repeated af*ter the child has 
wzrltten the incorrect words* 

The child’s correct and Incorrect responses are recorded each day 
in a spelling flow chart. The child is given new words when the words ■ 
written from the auditory models are all correct. All words are 
systematically reviewed to check retention. 

Spelling and writing . The behaviors required by the spelling pro- 
gram ^[ve"*the"'^eaSS?~an~opportunlty to extend and refine writing skills, 
felling can almost be viewed as the terminal writing behavior* The 
child’s written responses in spelling must meet all of the criteria used 
in the writing program* This means that topography of the written re- 
sponse is reinforced as well as the accuracy of the letter sequence. 

If the topography of the written spelling response is unsatisfactory, 
the child must copy the word again from a written model* 

The strenrrthening of independent spelling behavior . The use of 
the study board wd the Language Master teaching aids are designed to 
encourage independent study. Prerequisites for entry into the spell- 
ing program (i*e«, progress in the Reading and Writing Programs) are 
also designed with this goal in mind* Thus the child Just entering 
the program has already learned how to manipulate all of the materials 
«tid has many of the behaviors necessary for success in spelling* The 
teacher serves a maintenance function (i.e. , she intermittently dispenses 
reinforcement for on-task behavior and approves tests) and seldom en- 
gages in modifying the program in class. Spelling is often a child’s 
first independent experience with an academic task and the consequences 
of his behavior are thus important for independent performance in the 
other academic stibjects. The spelling program is viewed as a crucial 
step, along with readily, in reintegratii^ the child into a regular 
classroom. 

Data on the spelling program. Table 9-2 shows grade levels for 



Insert Table 9-2 about here 
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